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FOREWORD 
This Site-Specific Safety and Health Plan Supplement (SSHP) has been prepared for use by 
Bechtel Environmental, Inc. (BEI), in support of program management and technical 
environmental services of the Navy’s Southwest Division Naval Facilities Engineering 
Command (SWDIV).  This SSHP implements the Bechtel safety and health policies, applicable 
Occupational Safety and Health Administration regulations, and SWDIV requirements, as 
described in the Comprehensive Long-Term Environmental Action Navy (CLEAN) Program 
Safety and Health Plan (BNI 1997). 

This SSHP describes the project site-specific requirements for implementing the CLEAN Safety 
and Health Program.  Supplemental documents to this plan are the Navy CLEAN Program 
Procedures (PPs) (BNI 2003).  This site-specific plan supplements the CLEAN Program Safety 
and Health Plan. 

This SSHP is reviewed and approved by the Bechtel CLEAN Program Manager and the Bechtel 
CLEAN Safety and Health Manager.  The SSHP is submitted to the Navy for concurrence.  Field 
revision is controlled in accordance with CLEAN Standard Operating Procedure 28, Field 
Change Request (BNI 2003). 

This plan includes requirements for all Program personnel entering controlled areas or handling 
potentially contaminated items or equipment. 
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ACRONYMS/ABBREVIATIONS 
ACGIH American Conference of Governmental Industrial Hygienists 
ADS ADS Environmental Services, Inc. 
 
BEI Bechtel Environmental, Inc. 
bgs below ground surface 
BNI Bechtel National, Inc. 
 
CDC Centers for Disease Control and Prevention 
CFR Code of Federal Regulations 
CLEAN Comprehensive Long-Term Environmental Action Navy 
COPC chemical of potential concern 
CTO contract task order 
 
DCE dichloroethene 
DHS (California) Department of Health Services 
 
EC emergency coordinator 
ERT emergency response team 
 
°F degrees Fahrenheit 
FID flame ionization detector 
 
HAZMAT hazardous materials 
HEPA high-efficiency particulate air 
HWP hazardous work permit 
 
IDW investigation-derived waste 
IR Installation Restoration (Program) 
IT International Technology Corporation 
IWPL industrial waste pipeline 
IWTP1 former industrial waste treatment plant 
IWTP2 current industrial waste treatment plant 
 
LNAPL light nonaqueous-phase liquid 
 
µg/L micrograms per liter 
mg/L milligrams per liter 
MLLW mean lower low water 
 
NAS Naval Air Station 
NIOSH National Institute for Occupational Safety and Health 
NOSCDR Naval On-Scene Commander 
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OEW ordnance or explosive waste 
OHM OHM Remediation Services Corp. 
OSHA Occupational Safety and Health Administration 
OU operable unit 
OV organic vapor 
 
PCE tetrachloroethene 
PFD personal flotation device 
PID photoionization detector 
PP program procedure 
PPE personal protective equipment 
PWC (Navy) Public Works Center 
 
RCRA Resource Conservation and Recovery Act 
RI remedial investigation 
ROICC Resident Officer in Charge of Construction 
 
SHM safety and health manager 
SSHP site-specific safety and health plan (supplement) 
SSHR site safety and health representative 
SVOC semivolatile organic compound 
SWDIV Southwest Division Naval Facilities Engineering Command 
SWMU solid waste management unit 
 
TCA trichloroethane 
TCE trichloroethene 
TLV threshold limit value 
 
USACE United States Army Corps of Engineers 
UST underground storage tank 
UXO unexploded ordnance 
 
VOC volatile organic compound 
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Section 1 
INTRODUCTION 
This Site-Specific Safety and Health Plan Supplement (SSHP) has been developed in support of 
remedial investigation (RI) activities related to Solid Waste Management Unit (SWMU) 80 at 
Naval Air Station (NAS) North Island, Coronado, San Diego County, California.  The project 
area for the SWMU 80 RI includes: 

• the industrial waste pipeline (IWPL) and associated waste transfer pump stations 
(collectively referred to as Operable Unit [OU] 14) outside buildings and outside of 
the industrial waste treatment complex (OU 11) and 

• other areas where releases from the IWPL may have occurred, such as OU 20  
and OU 24 (two groundwater solvent plumes in the northeastern portion of 
NAS North Island). 

It is possible that additional release areas related to SWMU 80 will be identified during the 
course of the RI.  

This SSHP has been prepared as an attachment to the SWMU 80 RI Work Plan.  It is intended to 
address health and safety issues related to RI activities at several sites in the project area that 
have similar safety and health issues.  It is anticipated that field personnel working on one or 
more of these sites will benefit from an increased familiarity with this single plan, which  
will facilitate the transition from one site to another.  This work is being performed for the 
Southwest Division Naval Facilities Engineering Command (SWDIV) under Contract Task 
Order (CTO)-0016 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) 3 
Program, Contract No. N68711-95-D-7526. 

1.1 SPECIFIC REQUIREMENTS 
All work performed by the diving contractor will be completed under the guidelines of its 
SSHP, which will not be reviewed or approved by Bechtel Environmental, Inc. (BEI). 

1.2 PURPOSE OF PLAN 
This SSHP addresses sections of the CLEAN Program Safety and Health Plan,  
Revision 2, that have been modified specifically for fieldwork at NAS North Island.  
Section numbering parallels the Program Safety and Health Plan.  Sections not modified 
are not included in this supplement.  Please refer to the Program Safety and Health Plan 
for sections not included here. 

This SSHP describes the work to be performed and addresses safety and health concerns 
related to NAS North Island field activities, as well as personal protection requirements 
and safe working practices, monitoring and site control procedures, and contingency 
plans for emergency situations. 
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1.3 REFERENCE DOCUMENTS 
This SSHP has been prepared for use in conjunction with the following CLEAN safety 
and health documents: 

• Program Safety and Health Plan (Revision 2, September 1997) (BNI 1997) 

• Safety and Health Program Procedures (PPs) (BNI 2003) 

• United States Army Corps of Engineers® (USACE) Safety and Health 
Requirements Manual (EM 385-1-1), September 1996 (USACE 1996) 

• U.S. Navy Diving Manual 

• Title 29 Code of Federal Regulations (CFR) 1910, Subpart T 

• San Diego Unified Port District Code, Diving within San Diego Bay, Ordnance 
No. 20.  1963 

• Applicable Scientific Diving Standards (20 CFR 1910.402) 
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Section 2 
BASE AND SITE DESCRIPTION 
NAS North Island is located on the northern end of the Silver Strand peninsula that separates 
San Diego Bay from the Pacific Ocean (Figure 2-1), and it is bounded by the city of Coronado to 
the east, the Pacific Ocean to the south, San Diego Bay to the north, and the inlet to San Diego 
Bay to the west.  The downtown area of the city of San Diego is located approximately 1 mile 
across San Diego Bay from NAS North Island.  The population of the city of San Diego exceeds 
1 million people.  Coronado has a population of approximately 27,000 with approximately 
15,000 additional nonresidential military personnel.  NAS North Island consists of approximately 
2,520 acres of contiguous land (Brown and Caldwell 1983). 

An aviation school was established on North Island in 1911.  From 1912 to 1939, both the  
United States Army and the United States Navy conducted aviation training activities there.  
NAS San Diego was commissioned in 1917 (Brown 1991).  After 1939, the United States Navy 
became the sole occupant and changed the name of the base to NAS North Island. 

The mission of NAS North Island is to maintain and operate facilities and to provide services and 
material that support operation of aviation activities and units of the operating forces of the Navy 
and other units as designated by the Chief of Naval Operations.  Fleet helicopter and jet aircraft 
squadrons are home based at NAS North Island, necessitating major overhaul and repair facilities 
to support aviation.  This station is also the headquarters for several naval staffs and the site of 
various school commands.  NAS North Island includes 12 naval departments, nine special 
assistants, and 63 tenant activities.  Major tenants include:  Naval Aviation Depot North Island, 
Navy Public Works Center (PWC) San Diego, and Naval Shipyard Puget Sound. 

2.1 WORK AREAS 
Three OUs will be studied as briefly described below.  More complete descriptions are 
presented in Section 2.2.  The locations of the three OUs are shown on Figure 2-2.  The 
activities at OUs 14, 20, and 24 are consistent with ongoing naval activities at NAS North 
Island.  Overall land use at NAS North Island is considered to be industrial. 

• OU 14, Industrial Waste Pipeline.  OU 14 consists of SWMU 80 
(approximately 10 miles of IWPL according to as-built documentation 
[PWC 1997]) and SWMUs 45 through 49 (waste transfer pump stations).  For 
the purpose of the RI, the other four waste transfer pump stations (796, 1340, 
1346, and the acid waste pump station near Building 653) that are part of the 
former industrial waste conveyance system will be included in references to 
OU 14.  OU 14 covers a large area and is located in the central and northeastern 
portions of NAS North Island. 

• OU 20, Chlorinated Solvent Plume.  OU 20 is a volatile organic compound 
(VOC) plume located in the northeast portion of NAS North Island.  The 
upgradient portion of the OU 20 plume is near Buildings 379, 397, and 472, and 
is possibly due to releases from the IWPL. 
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•  OU 24, Chlorinated Solvent Plume.  OU 24 is the chlorinated solvent plume 
in the vicinity of Building 653.  It is located in the northeast portion of 
NAS North Island.  The OU 24 plume originated south of Building 653 and is 
possibly due to releases from the IWPL in the area. 

2.2 SITE DESCRIPTION AND HISTORY 
The following subsections describe the geographical location and physical layout of  
OU 14, OU 20, and OU 24.  They also relate brief histories that include the receipt, use, 
storage, and/or disposal of hazardous materials at these sites. 

2.2.1 OU 14, Industrial Waste Pipeline 
OU 14 consists of SWMU 80 (the IWPL) and SWMUs 45 through 49 (waste transfer 
pump stations).  Four additional waste transfer pump stations (pump stations 796, 1340, 
1346, and the acid waste pump station near Building 653) are part of the SWMU 80 RI 
and will be included in the OU 14 investigations. 

According to as-built documentation (PWC 1997), the former IWPL at NAS North Island 
(SWMU 80) includes approximately 55,000 linear feet of pipeline.  Following 
completion of the former industrial waste treatment plant (IWTP1) in 1972, liquid 
industrial wastes generated by various aircraft maintenance and repair activities at NAS 
North Island were disposed through the IWTP1 facility (approximately 700,000 gallons 
per day in 1972) (Brown and Caldwell 1983).  The IWPL that collected and conveyed 
liquid industrial wastes was composed of single-walled pipes whose diameters ranged 
from 4 to 18 inches (PWC 1995).  According to as-built documentation, various portions 
of the pipeline were made of vitrified clay; cast iron; ductile iron; cast-in-place, 
reinforced concrete; high-density polyethylene; and asbestos cement (PWC 1997). 

The 1985 comprehensive study of the industrial waste generation activities at NAS North 
Island (Young and Associates 1985) identified hexavalent chromium, copper, cadmium, 
cyanide, phenols, and methylene chloride as the major industrial wastewater constituents 
at NAS North Island.   

From 1992 to 1993, the Navy authorized a comprehensive study of the physical condition 
of the IWPL by ADS Environmental Services, Inc.  Approximately 200 defects of various 
types and degrees were identified in the investigation, with slightly fewer than half judged 
to be potential leak sources (ADS 1993). 

After the current industrial waste treatment plant (IWTP2) was built in 1994, numerous 
sections of the existing IWPL were cut off and abandoned in place.  In accordance with 
the closure plan for the IWPL, the pipeline was flushed with freshwater (under pressure), 
and open ends of the pipes to be abandoned were plugged with concrete mortar.  The 
IWPL and process drains previously serving buildings were flushed (under pressure) with 
clean water to remove accumulated wastes and sediments.  The floor drains were 
subsequently permanently removed from service by the installation of concrete plugs in 
the drain lines (Young, pers. com. 1998). 
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As part of industrial waste collection improvements at NAS North Island, five pump 
stations (1341 to 1345) were constructed in 1978.  These pump stations were identified as 
SWMUs 45 through 49 in the Resource Conservation and Recovery Act (RCRA) Facility 
Assessment (DHS 1989).  The pump stations are located outside the Hazardous Waste 
Facility complex in the north and northeast portions of NAS North Island (Figure 2-2) 
and previously conveyed hazardous industrial wastes from plating, stripping, and painting 
operations to IWTP1.  Pump stations 796, 1340, 1341 (SWMU 45), 1342 (SWMU 46), 
and 1346 are currently operating and convey general industrial wastewater from wash 
racks to IWTP2.  Pump stations 1343, 1344, and 1345 (SWMUs 47, 48, and 49) and the 
acid waste pump station near Building 653 have been removed. 

None of the IWPL now conveys RCRA hazardous waste, but portions are being used only 
for the conveyance of general industrial wastewater from aircraft wash racks.  

2.2.2 OU 20, Chlorinated Solvent Plume 
OU 20 is identified as the Building 379 Area Groundwater Plume and is located in the 
northeast portion of NAS North Island (Figure 2-2).  The OU 20 plume may have resulted 
from releases in the IWPL and is, therefore, included in this RI.  Groundwater 
contaminants at OU 20 consist of chlorinated VOCs, primarily trichloroethene (TCE). 

The area around Building 379 was originally assessed as part of underground storage tank 
(UST) investigations.  A plume of free product was identified and designated as OU 19 
(the Building 379 Area Free Product Plume).  The OU 19 plume consists primarily of 
Stoddard solvent light nonaqueous-phase liquid (LNAPL) and jet propellant grade 5 
LNAPL.  VOCs were identified in groundwater during investigations at OU 19 and the 
VOC plume was designated as OU 20.  The OU 19 free product plume overlaps OU 20.  
OU 19 is being investigated and remediated separately from OU 20 and is not included in 
the scope of this RI.   

The distribution of chemicals and concentrations suggests multiple source areas that are 
commingled to form a contiguous plume designated as OU 20.  These areas of relatively 
higher VOC concentrations have been reported in the: 

• Buildings 1 and 2 area, 

• Buildings 36 and 90 area, 

• area east of Building 94, and 

• Building 472 area. 

Further investigations at OU 20 are currently being conducted by International 
Technology Corporation (formerly OHM Remediation Services Corp. [OHM]) under 
previously approved work plans. 

2.2.3 OU 24, Chlorinated Solvent Plume 
OU 24 includes the chlorinated solvent plume in the vicinity of Building 653.  The area 
was initially investigated as UST Site 653.  UST Site 653 included two 15,000-gallon 
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concrete USTs, USTs 985 and 986, which were used to store and supply Building 653 
diesel oil No. 6 for use as boiler fuel (OHM 1998).  After the USTs were abandoned in 
place, postclosure assessments were performed to assess associated petroleum releases 
and included installation of well 985-MW-01.  The presence of VOCs near Building 653 
was identified when this well was sampled for possible use as a monitoring well for 
Installation Restoration (IR) Site 2, the adjacent former Old Spanish Bight Landfill.  The 
source of VOCs at OU 24 is unknown; however, the Site Assessment Report and 
Corrective Action Plan II (OHM 1998) suggests that possible releases from a nearby 
break in the IWPL on the south side of Building 653 may be related to the presence of 
VOCs at Building 653. 

2.3 SITE TOPOGRAPHY AND CLIMATE 
Naval Station San Diego is located along the eastern shore of San Diego Bay.  Ground 
elevations average approximately 23 feet above mean lower low water (MLLW), with the 
highest point at approximately 38 feet above MLLW. 

The climate in the vicinity of NAS North Island is semiarid, characterized by hot, dry 
summers and mild winters.  The annual winter temperature ranges from 32 to 80 degrees 
Fahrenheit (°F), and the annual summer temperature ranges from 70 to 90 °F.  The 
prevailing wind direction is from the northwest.  The average annual precipitation in the 
area is about 10 inches per year and can vary greatly from year to year.  The precipitation 
occurs mostly in the winter as cold fronts and troughs pass through the area.  Much of the 
rainfall on NAS North Island is lost as runoff because of the large portion of paved 
surfaces at the base. 

2.4 KNOWN WASTE CHARACTERISTICS 
A chemical use survey of the industrial waste generation activities, laboratory testing  
of industrial wastewater samples at NAS North Island, institutional knowledge 
(Sanfedele, pers. com. 2001), and environmental investigations performed in the vicinity 
of the IWTP1 (OU 11) identified hexavalent chromium, copper, cadmium, cyanide, 
phenols, and methylene chloride as the major industrial wastewater constituents at NAS 
North Island.  Additionally, tetrachloroethene (PCE), TCE, 1,1,1-trichloroethane (TCA), 
cis-1,2-dichloroethene (DCE), and vinyl chloride are the primary chemicals identified in 
groundwater at OUs 20 and 24.  Based on this information hexavalent chromium, copper, 
cadmium, cyanide, phenols, methylene chloride, PCE, TCE, 1,1,1-TCA, cis-1,2-DCE, 
and vinyl chloride are identified as preliminary chemicals of potential concern (COPCs).  
Therefore, analytes for investigative purposes in this RI will include VOCs, semivolatile 
organic compounds (SVOCs), and metals (including hexavalent chromium).  COPCs will 
be refined based on results of the RI.  Results of sampling performed by PWC as part  
of the Evaluation Monitoring Program for the industrial waste treatment plant will also 
be considered. 
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2.4.1 OU 14, Industrial Waste Pipeline 
Generally, the IWPL was known to convey hexavalent chromium, copper, cadmium, 
cyanide, phenols, and methylene chloride (BNI 2001).  These chemicals are possible 
COPCs in the soil and groundwater at OU 14.  

While investigations are not planned for inside the IWPL for this RI, wastewater samples 
from the IWPL have previously been collected.  Primary COPCs reported in wastewater 
from the IWPLs are listed below with their respective maximum concentrations (Young 
and Associates 1985). 

• VOCs:  methylene chloride (0.929 milligrams per liter [mg/L]), 2-butanone 
(146.1 mg/L) 

• SVOCs:  phenols (25.9 mg/L) 

• Metals:  aluminum (0.96 mg/L), cadmium (0.19 mg/L), chromium (7.2 mg/L), 
copper (0.14 mg/L), nickel (0.16 mg/L), zinc (0.7 mg/L) 

• General chemistry:  cyanide (0.38 mg/L) 

2.4.2 OU 20, Chlorinated Solvent Plume 
Preliminary COPCs identified in the OU 20 groundwater plume are listed below with 
their respective maximum concentrations (OHM 2001a) detected in monitoring wells.  

• VOCs:  2-butanone (32,000 micrograms per liter [µg/L]), 2-hexanone  
(92,000 µg/L), methylene chloride (2,100 µg/L), 4-methyl-2-pentanone  
(57,000 µg/L), TCE (200,000 µg/L), vinyl chloride (1,460 µg/L),  
cis-1,2-DCE (7,807.34 µg/L), 1,1,1-TCA (49.3 µg/L) 

• SVOCs:  2-chlorophenol (110 µg/L), pentachlorophenol (170 µg/L) 

• Metals:  arsenic (320 µg/L), chromium (1,090 µg/L), lead (276 µg/L), zinc 
(142 µg/L) 

2.4.3 OU 24, Chlorinated Solvent Plume 
Preliminary COPCs reported in groundwater at OU 24 are listed below with their 
respective maximum concentrations (OHM 2001b). 

• VOCs:  cis-1,2-dichloroethene (3,600 µg/L), vinyl chloride (3,500 µg/L) 

• polynuclear aromatic hydrocarbons:  acenaphthene (140 µg/L) 
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Section 3 
SCOPE OF WORK 
The fieldwork planned for CTO-0016 will include installation and development of monitoring 
wells, groundwater sampling using discrete and monitoring well sampling, depth-to-groundwater 
measurements, drilling soil borings, subsurface soil sampling, passive soil gas sampling, 
quaywall inspection, and possibly sampling seepage. Although trenching activities are not 
currently planned for the RI fieldwork, they may be necessary during future phases. 

Diving operations at the quaywall will be performed by a subcontracted scuba-diving team in 
accordance with 29 CFR 1910.401 and the USACE Safety and Health Requirements Manual 
(EM 385-1-1), Section 30, “Contract Diving Operations.”  Divers will be appropriately trained 
and certified.  The diving contractor will submit a copy of its diving safety manual and site-
specific dive plan.  The manual and dive plan will outline, at a minimum, procedures covering all 
diving operations specific to the program.  The subcontractor’s plan will cover the safety and 
health issues for diving operations specific to this project; therefore, these issues are not covered 
in this safety and health plan. 

3.1 TASK SUMMARY 
The following tasks will be performed at NAS North Island.  Specific tasks for each 
site are: 

• mobilization; 

• geophysical survey (underground utility clearance);  

• land surveying of boreholes, monitoring wells, and site investigation areas 
(possibly handling potentially hazardous soil associated with trenching); 

• decontamination of equipment;  

• investigation-derived waste (IDW) management; and 

• site-specific work: 

– OU 14, IWPL, installation and development of monitoring wells, 
groundwater sampling using discrete and monitoring well sampling, drilling 
and subsurface soil sampling, concrete coring, passive soil gas sampling, 
and possibly handling potentially hazardous soil associated with trenching; 

– OU 20, Chlorinated Solvent Plume, drilling and subsurface soil sampling, 
possibly installation and development of monitoring wells, groundwater 
sampling, concrete coring, and possibly handling potentially hazardous soil 
associated with trenching; 

– OU 24, Chlorinated Solvent Plume, installation of dedicated pumps in 
existing monitoring wells, installation and development of monitoring 
wells, groundwater sampling, depth-to-groundwater measurements, pressure 
head measurements, quaywall inspection and possibly seepage sampling 
using a subcontracted scuba-diving team, drilling and subsurface soil 
sampling, and possibly handling potentially hazardous soil associated 
with trenching.  
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This work will be performed to collect additional soil and groundwater data to provide 
data of sufficient quantity and quality for site assessments. 

This SSHP may also be applied to additional work at NAS North Island sites as 
referenced in the task-specific work plans and field sampling plans.  Any required 
changes will be documented in amendments to this SSHP. 

3.2 PERIODS OF EXECUTION 
Investigation of the IWPL and related sites is anticipated to begin in 2002.  Due to the 
large scope of the RI, the work is expected to be completed in tiers, over several years. 

3.3 PRINCIPAL SUBCONTRACTORS ON-SITE 
CLEAN subcontractors are scheduled to perform on-site field activities as identified in 
Table 3-1, including installation and removal of temporary fencing, geophysical 
surveying (underground utility clearance), drilling, passive soil gas sampling, monitoring 
well installation and development, dedicated pump installation, diving operations, 
laboratory and validation services, IDW management, and land surveying.  Authorized 
field representatives for subcontract personnel will be identified at least 10 days prior to 
initiating each field activity involving a CTO-0016 subcontractor.  
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Table 3-1 
Subcontractors for Activities at NAS North Island 

(OUs 14, 20, and 24) 

Subcontractor 
 

Activity 
Applicable  

OUs 
Authorized Field 
Representative Telephone 

National Fencing IDW enclosure 24 TBD  

Norcal Geophysics Geophysical survey 14, 20, and 24 Ken Blom (707) 763-1312 

West Hazmat Drilling, well installation 14, 20, and 24 Bob Nix (714) 939-6850 

Beacon Environmental 
Services, Inc. 

Passive soil gas sampling 14 Harry O’Neill (800) 878-5510 

QED Environmental Dedicated pump 
installation 

14, 20, and 24 Dave Corder (760) 247-6305 

SPAWAR or other 
subcontractor TBD 

Quaywall sampling 24 D. Bart Chadwick (619) 553-5333 

MEC Analytical Quaywall divers 24 TBD (760) 931-8081 

Columbia Analytical 
Services, Inc. 

Laboratory services 14, 20, and 24 Jim Smith (360) 577-7222 

Laboratory Data 
Consultants 

Validation services 14, 20, and 24 Richard Amano (760) 634-0437 

The Keith Companies Land survey 14, 20, and 24 Larry Truman (909) 653-0234 

Acronyms/Abbreviations: 
IDW – investigation-derived waste 
NAS – Naval Air Station 
OU – operable unit 
SPAWAR – Space and (Naval) Warfare (Systems Command) 
TBD – to be determined 
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Section 4 
ORGANIZATION AND RESPONSIBILITIES 
Table 4-1 identifies personnel responsible for fieldwork.  Table 4-2 provides additional contact 
information. 

Table 4-1 
Responsible Personnel for the Fieldwork 

Title Name Daytime After Hours 

Project Manager Tim Heironimus (619) 744-3004 (619) 287-1539 
Bechtel Safety and Health Manager  Jon Gilbert (619) 744-3049 (619) 575-8727 
Contract Task Order Leader Carol Yamane (619) 744-3028 (858) 552-1217 

OU 14, Industrial Waste Pipeline    
Site Field Lead TBD   
Field Geologist TBD   
Bechtel Site Safety and Health Representative TBD   

OU 20, Chlorinated Solvent Plume    
Site Field Lead TBD   
Field Geologist TBD   
Bechtel Site Safety and Health Representative TBD   

OU 24, Chlorinated Solvent Plume    
Site Field Lead TBD   
Field Geologist TBD   
Bechtel Site Safety and Health Representative TBD   

Acronyms/Abbreviations: 
OU – operable unit 
TBD – to be determined 
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Table 4-2 
Additional Contact Information 

Entity Address Main Telephone Facsimile 
Contact/ 

Project Manager

Bechtel Environmental, Inc. 1230 Columbia Street  
Suite 400 
San Diego, CA 92101-8502 

(619) 687-8700 (619) 687-8787 Tim Heironimus 

Brown and Caldwell 9665 Chesapeake Drive  
Suite 200 
San Diego, CA 92123-1352 

(858) 514-8822 (858) 514-8833 Vijay Bedi 

Kleinfelder 5015 Shoreham Place 
San Diego, CA 92122-5926 

(858) 320-2000 (858) 320-2001 John 
Moossazadeh 

SWDIV 1220 Pacific Highway 
San Diego, CA 92132 

(619) 556-7318 (619) 556-8929 Rob Campbell 

Acronym/Abbreviation: 
SWDIV – Southwest Division Naval Facilities Engineering Command 
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Section 5 
HAZARD IDENTIFICATION 
This section discusses hazard assessment and significant hazards associated with the work at 
OUs 14, 20, and 24. 

5.1 HAZARD ASSESSMENT 
Table 5-1 shows potential job hazards at NAS North Island based on field conditions and 
activities.  See Section 6 for the job-hazard analysis and multiple-site hazard assessment.  
Significant hazards identified during the job-hazard analysis are listed below.  Table 5-2 
lists chemicals suspected or identified at each site. 

5.2 SIGNIFICANT HAZARDS 
Table 5-1 lists a variety of potential hazards associated with the site assessment at  
NAS North Island.  The most significant hazards identified during the job-hazard  
analysis are: 

• heat stress, 

• fire and explosion hazards, 

• heavy equipment/drilling, 

• overhead electrical hazards, 

• vehicle traffic, and 

• manual material handling. 
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Table 5-1 
Job-Hazard Identification 

Risk or Hazard Evaluation 
General 

Compensatory Measures 

Substances identified without 
OSHA, ACGIH, NIOSH, or 
other recognized exposure 
limits 

Most substances identified 
have exposure limits. 

Frequent exposure monitoring will be 
conducted.  Respiratory protection will be 
readily available on-site. 

Unidentified substances or 
uncontrolled dumping of 
objects on-site 

Unidentified substances may 
be present in subsurface areas. 

Direct instrumentation, colorimetric indicator 
tubes. 

Substances that may be skin-
absorbed 

Some organics may be skin-
absorbed. 

Skin protection will be utilized during soil and 
groundwater sampling. 

Substances for which skin is 
the principal target organ 

PCBs are not expected to be 
present at the sampling 
locations. 

Skin protection will be utilized during soil and 
groundwater sampling. 

Fire hazard and explosion 
potential 

A slight risk of fire and 
explosion is present. 

Fire extinguishers will be present on all site 
vehicles and heavy equipment.  Dry brush will 
be cleared from site operations.  For explosion 
potential, monitoring will be performed and 
ventilation will be provided, if needed. 

Regulated carcinogens Regulated and unregulated 
carcinogens are potentially 
present. 

Monitoring with direct-reading instrumentation 
and screening devices, respiratory protection. 

Volatile and semivolatile 
organic compounds, metals, 
PCBs 

Expected at all areas. Skin protection will be utilized during 
groundwater sampling.  Respiratory protection 
will be readily available on-site. 

Heat stress This hazard will be present, 
particularly when wearing 
PPE. 

Increase fluid intake; implement work rest 
regimen; monitor worker core temperature. 

Buried tanks This hazard may be present. Plan check, underground utility screening. 

Solar radiation Outdoor work presents this 
hazard. 

Use sunscreen and cover up exposed skin with 
clothing. 

Noise in excess of 85 dBA This hazard may be present 
during drilling or operation of 
heavy equipment. 

Hearing conservation program, hearing 
protection, noise dosimetry. 

Nip-and-pinch points This hazard is expected with 
heavy equipment and hand 
tools. 

Use guards when possible and required; have 
operators identify these points prior to work. 

(table continues) 
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Table 5-1 (continued) 

Risk or Hazard Evaluation 
General 

Compensatory Measures 

Overhead electrical hazard This hazard will be present 
during drilling operations near 
overhead electrical lines. 

Except where the electrical distribution and 
transmission lines have been deenergized and 
visibly grounded at the point of work or where 
insulating barriers not a part of or an 
attachment to the drilling rig have been erected 
to prevent physical contact with the lines, the 
rig shall be operated proximate to, under, over, 
by, or near power lines only in accordance with 
the following: 
• For lines rated 50 kV or below, minimum 

clearance between the lines and any part of 
the crane or load shall be 10 feet. 

• For lines rated over 50 kV minimum, 
clearance between the lines and any part of 
the crane or load will be 10 feet plus 
0.4 inch for each 1 kV over 50 kV, or twice 
the length of the insulator but never less 
than 10 feet. 

• In transit with no load and boom lowered, 
the clearance shall be a minimum of 4 feet. 

Drill rigs shall not be sited or placed within 
20 feet of overhead transmission or distribution 
lines. 

Manual material handling This hazard is possible when 
moving sample coolers, bags 
of sand, items on the ground. 

Proper lifting techniques, mechanical lifting 
devices, using a helper, and training. 

Slip, trips, and falls This hazard is possible with 
equipment, materials placed on 
the ground. 

Good housekeeping practices. 

Cuts, contusions, and 
electrocutions 

This hazard is possible from 
using energized equipment, 
improper use of equipment, no 
machine guarding, etc. 

Generators will be equipped with ground fault 
circuit interrupters and all extension cords and 
power tools/equipment will have grounds.  
Personnel using equipment will have had the 
appropriate training/knowledge for operating 
equipment.  All safety guards on power 
equipment will be inspected. 

(table continues) 
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Table 5-1 (continued) 

Risk or Hazard Evaluation 
General 

Compensatory Measures 

Falling from vessel, 
drowning 

This hazard is possible during 
quaywall inspection and 
possibly seepage sampling and 
for divers working from boats. 

Personal flotation devices will be worn in 
vessels without guardrails.  Divers will be 
certified and trained for the specific diving 
activity.  A written dive plan will be submitted 
and followed for all diving operations.  A 
standby diver will be available at all times.  A 
diving team consisting of at least two divers 
will be in the water at the same time (buddy 
system).  When personnel travel from one 
vessel to another, each vessel will be tied 
securely against the other (i.e., no separation 
between them). 

Cold stress This hazard is possible if 
personnel become wet. 

Any personnel that fall into the water will be 
required to don clean, dry clothing as soon as 
possible. 

Traffic (automotive and boat) This hazard may be present. Traffic control is required on or at the edge of 
roadways.  Crossing of taxiways and/or 
runways requires prior clearance from the base.  
Diving subcontractor will specify safety 
measures for boat traffic. 

Acronyms/Abbreviations: 
ACGIH − American Conference of Governmental Industrial Hygienists (2001) 
dBA − decibels measured on the A-weighted scale 
kV – kilovolt 
NIOSH − National Institute for Occupational Safety and Health (1997) 
OSHA − Occupational Safety and Health Administration 
PCB − polychlorinated biphenyl 
PPE − personal protective equipment 



CLEAN 3 
CTO-0016/0194 

March 2003 

Section 5   Hazard Identification 

Attachment E, SSHP – Final RI Work Plan page E5-5 SWMU 80, NAS North Island 

Table 5-2 
Chemicals and Metals Suspected or Identified at  

OUs 14, 20, and 24 

Chemical Class Analytes 

Volatile organic compounds Acetone, 2-butanone, chlorobenzene, 1,4-dichlorobenzene, 
cis-1,2-dichloroethene, ethylbenzene, trans-1,2-dichloroethene, methylene 
chloride, methyl tert-butyl ether, tetrachloroethene, 1,1,1-trichloroethane, 
trichloroethene, vinyl chloride 

Semivolatile organic compounds Acenaphthene, 4-chloro-3-methyl phenol, 2-chlorophenol, naphthalene, 
phenol 

Metals Aluminum, arsenic, cadmium, chromium, copper, lead, manganese, nickel, 
vanadium, zinc, hexavalent chromium 

General chemistry Cyanide 

Acronym/Abbreviation: 
OU – operable unit 
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Section 6 
HAZARD ANALYSIS 
This section presents a hazard analysis and details the physical/industrial and chemical hazards 
identified or potentially present at NAS North Island during field activities.  This section also 
provides a task-specific analysis of hazards encountered and/or associated with work at this site.  
Table 6-1 presents an analysis of industrial hazards by task. 

6.1 RISK ANALYSIS 
Field activities will produce low to medium hazards to the field crew.  Geophysical 
clearing, land surveying, groundwater sampling, and collecting depth-to-groundwater and 
pressure-head measurements are categorized as low hazards.  Drilling and possible 
trenching operations are categorized as medium hazards.  Subcontractors will be 
performing diving-related activities, which are characterized as medium hazard to 
field personnel. 

6.2 PHYSICAL HAZARDS 
Physical hazards associated with field activities include work over water; noise; heavy 
equipment operation; falling, slipping, and tripping; manual lifting; heat stress; fire and/or 
explosion hazards; energized and rotating equipment; and vehicle, boat, and aircraft 
traffic.  The Program Safety and Health Plan (Revision 2) details these subjects.  The 
following subsections address categories of physical hazards specific to the proposed 
field activities at NAS North Island. 

6.2.1 Construction Noise/Aircraft Noise 
The use of heavy equipment and/or work near operating aircraft can present a high noise 
exposure to personnel within the immediate area.  When working near aircraft, initial 
noise levels will be monitored, in accordance with PP SH 3.3, Hearing Conservation, by 
the Site Safety and Health Representative (SSHR), using noise dosimetry or sound-level 
meters.  Hearing protection will be mandatory when the noise level reaches or exceeds 
85 decibels measured on the A-weighted scale as an 8-hour, time-weighted average.  
Excessive noise areas will be established, with warning signs posted, as controlled zones.  
Only persons with proper hearing protection will be allowed into these areas. 

6.2.2 Rotating Equipment 
Drilling operations provide the potential for serious injury due to the impracticality of 
guards enclosing rotating equipment.  Personal articles that could be entangled in rotating 
equipment, such as loose clothing, excessively loose-fitting Tyvek® suits, jewelry, or 
long, loose hair, will not be permitted near operating equipment. 
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Table 6-1 
Industrial-Hazard Analysis 

Task 

Estimated
Task 

Duration Hazard Controls 

Mobilization and setup 1 day Vehicle operation 
Material handling 
Lifting 
Pinch points 

Training 
 
 
Inspection, training 

Land surveying, 
geophysical surveying, 
and other nonintrusive 
field activities 

5 days Base industrial hazards Refer to Table 6-1 of Program 
Health and Safety Plan 

Drilling, well 
construction, and well 
development 

30 days Operation of drill rig; 
pinch points; back injuries; 
chemical exposure 

Safety rules training, tailgate 
meetings, site control, rig 
inspection, decontamination 
protocols, PPE, respirators, air 
monitoring 

Direct-push drilling 21 days Noise exposure, chemical 
exposure, nip and pinch 
points 

Safety rules training, site 
control, decontamination 
protocols, PPE, respirators, air 
monitoring, noise monitoring/ 
dosimetry 

Soil sampling 21 days Operation of hand auger, 
pinch points, back injuries, 
slip and trip, chemical 
exposure 

Safety rules, training, tailgate 
meetings, PPE, air monitoring 

Passive soil gas sampling 30 days Chemical exposure PPE, respirators, air monitoring 

Groundwater sampling 1 to 2 
months 

Chemical exposure Safety rule training, site control, 
decontamination protocols, PPE, 
respirators, air monitoring 

Quaywall inspection and 
seepage sampling by 
divers 

30 days Diving equipment failure, 
decompression sickness, 
cold stress 

Diving subcontractor will 
determine diving hazard controls

Tidal study 4 days Lifting, chemical exposure, 
slip and trip, pinch points 

Safety rules, training, tailgate 
meetings, site controls, PPE, air 
monitoring 

Decontamination of 
equipment 

Daily Chemical exposure 
Steam and hot water 
Chemical cleaners 

Safety rule training, site control, 
decontamination protocols, PPE, 
respirators, air monitoring 

Acronym/Abbreviation: 
PPE − personal protective equipment 
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6.2.3 Vehicle and Heavy Equipment Operation 
Field activities will include the operation of motor-driven boats, a backhoe, drill rigs, 
various support vehicles (e.g., forklifts, decontamination trailers, flatbed trucks, and 
cranes).  Therefore, personnel may be required to work on or near mechanically, 
pneumatically, hydraulically, or electrically powered equipment.  Subcontractor 
operations involving these types of equipment must meet the safety and health 
specifications as set forth in USACE EM 385-1-1 requirements and state and federal 
Occupational Safety and Health Administration (OSHA) regulations. 

6.2.4 Heat Stress 
Weather conditions, characterized by high temperatures and high humidity, combined 
with wearing personal protective clothing, may aggravate heat-stress problems.  Standard 
measures, including designating a shaded rest area, taking frequent rest breaks, and 
performing heat-stress monitoring of workers, will be used to minimize heat stress.  
Increased consumption of liquids, such as water and fluids containing electrolytes, will be 
available at the work site to replenish body fluids.  The SSHR will observe workers for 
heat-stress symptoms and record observations.  Symptoms of heat stress include profuse 
sweating, headache, skin flushing, dizziness, confusion, and rapid heart rate.  Body-core 
temperature will be monitored when conditions warrant.  Workers exhibiting a body core 
temperature of 100.4 °F or greater (measured at the eardrum) will be removed to a cooler 
area or activity until body core temperature returns to below 99 °F.  See Section 10 for 
heat-stress action levels and frequency of core temperature monitoring. 

If persons exhibiting heat-stress symptoms are not treated, the condition can elevate to 
heatstroke.  Heatstroke is typically manifested by hot, dry skin with a body-core 
temperature of 104 °F or greater.  Heatstroke can be fatal if treatment is delayed.  If a 
person shows signs of heatstroke, immediately reduce the core temperature by using cold 
packs, cold water wipes, or immersion.  Immediately transport any heatstroke victim to a 
professional medical facility immediately after the core temperature is reduced or while 
the core temperature is being reduced. 

NAS North Island has a subtropical Mediterranean climate with warm summers and mild 
winters.  Fieldwork is scheduled year-round.  Heat stress is not considered a high risk for 
the field personnel. 

6.2.5 Work Over, On, or Near Water 
A physical inspection of the quaywall will be performed underwater by subcontracted 
divers.  Additionally, samples may be taken by a subcontractor at the quaywall using a 
benthic flux meter.  All diving operations will be performed in accordance with 
applicable standards for Scientific Diving (29 CFR 1910.402) and Port of San Diego 
regulations for diving in San Diego Bay (San Diego Unified Port District Code 1963).  If 
field personnel become involved with these operations and are near the water, the field 
personnel should be alert to the possible hazards associated with working near water.  
Therefore, emergency procedures specific to the sampling/support vessels will be 
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developed before the field team begins this work.  Emergency procedures will be 
thoroughly reviewed with all crew members on the first day of operation, including 
performing appropriate drills.  Required emergency procedures will include discussion of 
man-overboard procedures and vessel evacuation drills. 

The following requirements apply to this work whenever employees are not continuously 
protected by railings, nets, or safety belts. 

Employees will wear a United States Coast Guard-approved Type III or Type V 
“international orange” personal flotation device (PFD) equipped with retroreflective tape.  
In addition, at a minimum, a Type IV throwable PFD ring buoy will be available on each 
vessel/boat/barge.  Additionally, employees working near water will be observed by the 
SSHR.  A lifesaving boat must be provided and accessible at all times.  Trained personnel 
will be available to operate the lifesaving boat.  The lifesaving boat will be motor-
powered, equipped with two oars, attached oarlocks, one ball-pointed boat hook, one ring 
buoy with 90 feet of 600-pound capacity line, flotation tanks or buoyancy material 
capable of floating the boat, equipment and crew, radio communications, fire 
extinguishers, and PFDs for the maximum number of personnel allowed on the boat.  
Lifesaving personnel will perform an initial lifesaving and/or vessel evacuation drill and 
monthly drills thereafter.  See Section 16 for other specific emergency procedures.  Some 
emergency supplies may be maintained at the launch point if space is limited on the 
sampling vessel or if the presence of these items may actually hinder crew safety due to 
housekeeping problems on the vessel. 

6.2.6 Contract Diving Operations 
Diving operations will be conducted as part of the porewater sampling and quaywall 
survey.  Diving operations will be performed in accordance with 29 CFR 1910.401 and 
the USACE Safety and Health Requirements Manual (EM 385-1-1), Section 30, 
“Contract Diving Operations.”  Divers will be appropriately trained and certified.  The 
diving contractor will prepare a diving safety manual and site-specific dive plan.  The 
manual and dive plan will outline, at a minimum, procedures covering all diving 
operations specific to the program. 

6.2.7 Unexploded Ordnance 
Unexploded ordnance (UXO) is not expected at any of the OUs.  In the event of 
discovering ordnance or explosive waste (OEW), this procedure will be followed: 

1. Stop all work activities immediately upon discovering potential UXO. 

2. Contact supervisor and SSHR.  BEI and subcontractors will not handle any 
ordnance item.  Only trained explosive ordnance disposal personnel will handle 
OEW or UXO. 

3. Terminate use of all equipment that may generate electromagnetic waves 
(i.e., cellular phones, radios, lasers, generators, and alternators) for a distance of 
200 yards. 
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4. Do not disturb the object suspected as being UXO or OEW. 

5. Vacate employees from the area and move to a minimum distance of 200 yards 
of the UXO or OEW. 

Work will resume upon clearance of the area by qualified UXO personnel. 

6.3 RADIATION HAZARDS 
Program workers may be exposed to radiation hazards when working in the military site 
environment.  Radiation hazards that may be associated with the OU 14, 20, and 24 
fieldwork are discussed in the following sections.   

6.3.1 Ionizing Radiation 
Radiological material is not expected to be encountered; therefore, radiological screening 
will not be performed. However, these steps will be followed in the unlikely event that 
suspect material is encountered (such as dials or instruments with radium paint): 

1. Stop operations. 

2. Mark location(s) of suspect material. 

3. Notify the Health and Safety Manager to investigate and determine appropriate 
follow-up. 

6.3.2 Solar Radiation 
Solar radiation may be associated with OU 14, 20, and 24 fieldwork.  During summer, 
especially where a shaded area is not readily available, workers must wear covering 
clothing or sunblock to minimize harmful effects of the sun’s rays on skin. 

6.4 INDUSTRIAL HAZARDS 
Program activities at field sites may expose personnel to various industrial hazards.  The 
following subsections present a summary of the expected common industrial hazards. 

6.4.1 Underground Utilities 
Because buried underground utilities may be present at this site, a search using 
specialized cable-detection equipment will be conducted prior to intrusive activities.  In 
addition, hand-augering to 5 feet below ground surface (bgs) will be conducted at all 
locations before using mechanically intrusive equipment. 

6.4.2 Confined Space Entry 
No field activities will involve confined space entry.  Although trenching activities are 
not planned for the RI fieldwork, they may be necessary in future phases of the RI work.  
The only confined space that might be present during sampling activities is possible 
trenching.  No personnel will enter a trench deeper than 2 feet bgs.  For all sampling that 
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might involve retrieval of samples deeper than 2 feet bgs, samples will be collected from 
soil removed by the backhoe bucket. 
The SSHR will document, in writing, the determination that a space is a nonpermit-
required confined space.  An example of a nonpermit-required confined space is a clean, 
shallow (less than 2 feet deep) trench with easy access and obvious ventilation.  
Nonpermit-required spaces must meet the following criteria: 

• no potential for hazardous, toxic, or radioactive atmosphere 

• no potential for flammable atmosphere 

• no potential for oxygen deficiency 

• no potential for serious safety hazards 

• no potential for engulfment, trapping, or asphyxiation 

All spaces will be tested prior to entry in accordance with PP SH 5.1.3, Confined Space 
Entries.  Atmospheric testing includes oxygen content, flammability limit, hydrogen 
sulfide, and toxic gases using photoionization detector or flame ionization detectors 
and/or detector tubes. 

6.5 CHEMICAL HAZARDS 
This section describes the toxicological (health) hazards associated with exposure to 
organic and inorganic chemicals and metals during the field investigations at NAS North 
Island OUs 14, 20, and 24. 
See Table 5-2 for a list of contaminants detected or suspected to be present in  
soil or groundwater.  Table 6-2 summarizes the toxicological properties of some of 
these contaminants. 

6.6 LANDFILL DECOMPOSITION GASES 
Planned fieldwork at Naval Station San Diego is located near IR Site 2, the former Old 
Spanish Bight Landfill.  IR Site 2 operated between 1918 and 1945, and it generally does 
not produce landfill gases.  Exposure to landfill gases is not considered a hazard. 

6.7 BIOLOGICAL HAZARDS 
The SSHR will screen the area for biological hazards during the initial site visit and will 
discuss any problems with installation personnel during the prework preview.  Multiple 
biological hazards are present at the site.  The most common hazards anticipated are 
discussed below. 
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Table 6-2 
Toxicological Properties of Chemical Compounds Suspected to Be Present 

 
 

Chemical 

 
 

Exposure Limits 

 
 

Target Organs 

 
 

Symptoms and Effects 

Sampling 
Method 

and/or Media 

 
 

Exposure Routes 

Volatile Organic Compounds 

Acetone AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
1,000 ppm 
750 ppm 
500 ppm 
2,500 ppm 

Eyes, skin, respiratory 
system, CNS 

Irritated eyes, nose, throat; 
headache; dizziness; CNS 
depression; inflamed skin 

Charcoal tube Inhalation, ingestion, 
contact 

1,2-Dichloroethene (1,2-DCE) AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
200 ppm 
NE 
200 ppm 
1,000 ppm 

Eyes, respiratory 
system 

Irritated eyes, respiratory system; 
CNS depression; NIOSH 
considers a carcinogen 

Charcoal tube Inhalation, skin 
absorption, ingestion, 
contact 

Ethylbenzene AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
100 ppm 
125 ppm 
100 ppm 
800 ppm 

CNS, skin, eyes, 
respiratory system 

Irritated eyes, skin, mucous 
membrane; headache; stupor; 
coma 

Charcoal tube Inhalation, ingestion, 
contact 

Methylene chloride 
(dichloromethane) 

AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
25 ppm 
NE 
25 ppm 
2,300 ppm 

Eyes, skin, CVS, CNS Irritated eyes, skin; fatigue, light-
headedness; numb, tingling limbs; 
NIOSH considers a carcinogen 

Charcoal tube Inhalation, skin 
absorption, ingestion, 
contact 

Tetrachloroethene (PCE) AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
100 ppm 
100 ppm 
25 ppm 
150 ppm 

CNS, liver, kidneys, 
eyes, skin, respiratory 
system  

Irritated eyes, nose, throat; 
nausea; flushed face, neck; 
vertigo, dizziness, incoordination; 
headache; sleepiness; skin 
redness; liver damage; liver 
tumors in animals; NIOSH 
considers a carcinogen 

Charcoal tube Inhalation, skin 
absorption, ingestion, 
contact 

(table continues) 



 

page E6-8 

Table 6-2 (continued) 

 
 

Chemical 

 
 

Exposure Limits 

 
 

Target Organs 

 
 

Symptoms and Effects 

Sampling 
Method 

and/or Media 

 
 

Exposure Routes 

Volatile Organic Compounds (continued) 

1,1,1-Trichloroethane (TCA) 
(methyl chloroform) 

AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
350 ppm 
450 ppm 
350 ppm 
700 ppm 

Eyes, skin, CNS, CVS, 
liver 

Irritated eyes, skin; headache; 
fatigue; CNS depression; poor 
balance; inflamed skin; cardiac 
arrhythmia; liver damage 

Charcoal tube Inhalation, ingestion, 
contact 

Trichloroethene (TCE) AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
100 ppm 
100 ppm C 
50 ppm 
1,000 ppm 

Eyes, respiratory 
system, liver, heart, 
CNS, skin 

Irritated eyes, skin; headaches; 
vertigo; vision disturbances; 
fatigue; giddiness; tremors; 
sleepiness; nausea, vomiting; 
cardiac arrhythmia; tingling, 
inflamed skin; liver damage; liver 
and kidney cancer in animals 

Charcoal tube Inhalation, skin 
absorption, ingestion, 
contact 

Vinyl chloride AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

0.5 ppm 
1 ppm 
NE 
1 ppm 
NE 

Respiratory system, 
liver, lymphatic 
system, CNS, blood 

Weakness; abdominal pain, GI 
bleeding; enlarged liver; pallor, 
bluish skin color on extremities; 
frostbite (liquid); liver cancer 

Charcoal tube Inhalation, ingestion, 
contact 

Semivolatile Organic Compounds 

Phenol AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
5 ppm 
NE 
5 ppm 
250 ppm 

Eyes, skin, respiratory 
system, liver, kidneys, 
CNS 

Irritated eyes, nose, and throat; 
weakness; muscle ache 

GC/FID Inhalation, ingestion, 
contact 

(table continues) 
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Chemical 

 
 

Exposure Limits 

 
 

Target Organs 

 
 

Symptoms and Effects 

Sampling 
Method 

and/or Media 

 
 

Exposure Routes 

Metals 

Aluminum AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
10 mg/m3 
NE 
10 mg/m3 
NE 

Eyes, skin, respiratory 
system 

Irritated eyes, skin, respiratory 
system 

Filter Inhalation, contact 

Arsenic AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
5 µg/m3 
NE 
10 µg/m3 
5 mg/m3 

Liver, kidneys, skin, 
lungs, lymphatic 
system  

Ulceration of the nasal septum; 
inflamed skin; GI disturbances; 
respiratory irritation; numbness of 
arms and legs; hyperpigmentation 
of the skin; carcinogen 

0.8-micron 
MCEF filter 

Inhalation, ingestion, 
skin contact 

Cadmium  AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
0.005 mg/m3 
NE 
0.005 mg/m3 
9 mg/m3 

Respiratory system, 
kidneys, prostate, 
blood 

Pulmonary edema, breathing 
difficulty, cough, tight chest, 
chills, muscle aches, vomit 

Filter Inhalation, ingestion 

Chromium (III) AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
0.5 mg/m3 
NE 
0.5 mg/m3 
25 mg/m3 

Eyes, skin Inflamed, irritated skin Filter Inhalation, ingestion, 
contact 

Chromium (VI) AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
0.1 mg/m3 
NE 
0.05 mg/m3 
15 mg/m3 

Blood, respiratory 
system, liver, kidneys, 
eyes, skin  

Irritated respiratory system; nasal 
septum perforation; liver, kidney 
damage; leukocytosis, leukopenia, 
monocytosis, eosinophilia; eye 
injury; conjunctivitis; skin ulcers; 
inflamed, irritated skin; lung 
cancer 

Filter Inhalation, ingestion, 
contact 

(table continues) 
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Exposure Routes 

Metals (continued) 

Copper AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
0.2 mg/m3 
NE 
0.2 mg/m3 
100 mg/m3 

Eyes, skin, respiratory 
system, liver, kidneys 

Irritated eyes, nose, pharynx; 
nasal perforation; metallic taste  

Filter Inhalation, ingestion, 
contact 

Cyanides AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
5 mg/m3 
NE 
5 mg/m3 
25 mg/m3 

Eyes, CNS, CVS, 
thyroid, blood 

Irritated eyes, skin; headache; 
weakness; confusion; nausea, 
vomiting; thyroid; blood changes 

0.8-micron 
MCEF filter 

Inhalation, ingestion, 
contact 

Lead AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

30 µg/m3 
50 µg/m3 
NE 
0.05 mg/m3 
100 mg/m3 

Eyes, GI tract, CNS, 
kidneys, blood, gum 
tissue 

Irritated eyes; weakness; fatigue; 
insomnia; facial pallor; pale eyes; 
anorexia, malnutrition, low 
weight; abdominal pain; anemia; 
tremors; gingival lead line; 
paralysis of wrist, ankles; 
degenerative brain disease; kidney 
disease; high blood pressure 

0.8-micron 
MCEF filter 

Inhalation, ingestion, 
contact 

Magnesium AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
15 mg/m3 
NE 
10 mg/m3 
750 mg/m3 

Eyes, respiratory 
system 

Irritated eyes, nose; metal fume 
fever; cough, chest pain; flu-like 
fever 

0.8-micron 
MCEF filter 

Inhalation, ingestion 

Manganese AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
5.0 mg/m3 
NE 
5 mg/m3 
500 mg/m3 

Respiratory system, 
CNS, blood, kidneys 

Degenerative brain changes; 
weakness; insomnia; mental 
confusion; metal fume fever; dry 
throat, coughing, chest tightness, 
dyspnea; rales; flu-like fever; 
lower back pain; vomiting; 
malaise; fatigue; kidney damage 

Filter Inhalation, ingestion 

(table continues) 
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Metals (continued) 

Nickel AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
1 mg/m3 
NE 
1.5 mg/m3 
10 mg/m3 

Nasal cavities, lungs, 
skin  

Allergic asthma; irritated, 
inflamed skin, pneumonitis; lung 
and nasal cancer 

0.8-micron 
MCEF filter 

Inhalation, ingestion, 
contact 

Vanadium AL: 
PEL: 

STEL: 
TLV: 

IDLH: 

NE 
0.05 mg/m3 C 
NE 
0.05 mg/m3 
35 mg/m3 

Eyes, skin, respiratory 
system 

Irritated skin, eyes, throat, green 
tongue; metallic taste, cough   

Filter Inhalation, ingestion, 
contact 

References: 
ALs, PELs:  Title 29 Code of Federal Regulations 1910, Subpart Z; toxic and hazardous substances:  General Industry  

Safety Orders, California Code of Regulations, Title 8, Article 5155 
STELs, IDLH, harmful effects, symptoms, method of analysis, and routes of exposure:  NIOSH 1997 
TLVs:  ACGIH 2001 

Acronyms/Abbreviations: 
AL − action level 
C − ceiling limit 
CNS − central nervous system 
CVS − cardiovascular system 
FID – flame ionization detector 
GC − gas chromatography 
GI − gastrointestinal 
IDLH − immediate danger to life and health 
µg/m3 − micrograms per cubic meter 
MCEF − mixed cellular ester fiber 
mg/m3 − milligrams per cubic meter 
NE − not established 
NIOSH − National Institute for Occupational Safety and Health 
PEL − permissible exposure limit 
ppm − parts per million 
STEL − short-term exposure limit 
TLV − threshold limit value 
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6.7.1 Insects 
The primary insect hazards for fieldwork are spiders (i.e., black widow and brown 
recluse), bees, and wasps.  Spiders in particular like the warm, wet environments 
provided by protective well casing and vault enclosures. 
Prior to initial assignment, personnel with known allergic responses to insect stings or 
bites will be identified and field supervisors made aware of this condition.  In all cases, a 
victim suspected of being bitten by either a black widow or brown recluse spider shall 
receive medical attention.  The venom from the brown recluse spider is capable of 
causing coma and kidney failure in its victim. 
During the initial well inspection, the field crew will look for spiders (i.e., spider webs) 
prior to placing hand(s) into the enclosure.  The field crew will be wearing personal 
protective equipment (PPE) (i.e., nitrile gloves), which will provide additional protection 
from insect bites and/or stings.  The Program Safety and Health Plan, Section 6.9.2 
(BNI 1997) provides a more detailed discussion on the effects of spider bites and bee stings. 

6.7.2 Hantavirus 
A particularly virulent virus commonly called “hantavirus” has recently been detected in 
mice indigenous to Southern California.  Rodents are the primary reservoir for all 
hantaviruses.  These animals spread the virus through saliva, urine, and feces. 
Infection is characterized by the abrupt onset of fever, muscle pain, and headache.  By 
1997, there had been 123 deaths in the United States attributed to the virus, with almost 
all cases occurring west of the Mississippi River and 13 confirmed deaths in California 
alone.  The virus is fatal 52 percent of the time. 
The virus is reported to be in mice fecal particles and can become airborne.  The Centers for 
Disease Control and Prevention recommend that to reduce risk of infection, people engaged 
in activities that may expose them should avoid contact with mice and mouse burrows.  The 
field crew at NAS North Island should be especially cautious in the following areas: 

• old buildings/structures 

• opened (i.e., neglected) well vaults 

• on-site debris piles and burrows 

More information on the hantavirus is available from the Centers for Disease Control and 
Prevention (CDC 2002a). 

6.7.3 Arenaviruses 
The Navy has alerted BEI to a new group of viruses, the arenaviruses, which are reported 
to be transmitted by rodent fecal particles and bodily fluids.  Precautions used to 
minimize exposure to the hantavirus should be used to protect personnel from the 
arenaviruses.  See the Centers for Disease Control and Prevention website for details 
(CDC 2002b). 
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Section 7 
SITE CONTROL 
For work conducted at NAS North Island OUs 14, 20, and 24, a site control program will be 
established in accordance with CLEAN PP SH 5.1.2, Safe Work Operation Process (BNI 2003), 
based on site-specific characteristics. 

7.1 SITE WORK AUTHORIZATION 
Field activities will be authorized under a hazardous work permit (HWP) system.  HWPs 
may be prepared either for general activities at a number of site-work areas with similar 
hazards and control measures or for a specific activity and location.  The SSHR and field 
crew will prepare HWPs before beginning fieldwork.  HWPs will be prepared in 
accordance with CLEAN PP SH 5.1.2. 

7.2 CONTROLLED AREA DESIGNATION 
For intrusive field activities, such as drilling operations, precautions will be taken to 
assure that only authorized personnel with the proper training and PPE enter work areas 
associated with the operation of heavy equipment and/or the potential for exposure to 
hazardous conditions/materials.  In these areas, access is controlled with caution tape 
and/or barricades.  At SSHR discretion, a three-zone controlled area system may be 
established including an inner “exclusion zone” (contaminated area), a “contamination 
reduction zone” (decontamination area), and an outer “support” zone.  While in the 
support zone, workers will not be exposed to hazardous conditions.  Nonessential 
personnel are not allowed in an exclusion zone. 

7.3 ACCESS CONTROL 
While overseeing activities during the field activities, the SSHR will compile an 
Authorized Personnel Roster.  Only individuals listed on the roster will be permitted in 
controlled areas. 

7.4 INSTALLATION ACCESS 
All investigative work will be coordinated with the Resident Officer in Charge of 
Construction (ROICC) by obtaining site approval for work at NAS North Island.  
Investigative work at the shoreline, if needed, will be coordinated with the schedule of 
incoming vessels and the Harbormaster.  Since OU 24 is an operational air compressor 
plant and a restricted area with limited access (controlled by a locked gate and an on-duty 
officer), coordination with the on-duty officer will be required to assure access to sample 
locations and the safe operation of equipment.  Three wells at OU 24 (653-MW-15A, 
-15B, -15C) are located within the restricted pier north of OU 24.  Access to sample 
locations within this and other restricted areas, if needed, will be coordinated with 
ROICC.  Sampling in some locations may be constrained by the abundance of 
underground structures (e.g., quaywall support structures) and utilities.  Any applicable 
facility-specific safety standards will be implemented to assure the safety of CLEAN 
personnel and authorized subcontractors during sampling and related on-site activities. 
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Section 8 
DECONTAMINATION 
The primary focus of any decontamination program is to minimize the spread of contaminated 
material beyond a given site.  Each field location will have a decontamination station based on 
the level of exposure established by the Safety and Health Manager (SHM) and the HWP.  When  
Level C or modified Level D PPE is used, the standard decontamination protocol for Level C 
PPE will be as set forth in CLEAN PP SH 4.3, Personnel and Equipment Decontamination 
(BNI 2003).  When Level D PPE is used, a minimal decontamination procedure (washing 
exposed skin with soap and water) will be required. 

8.1 PERSONNEL DECONTAMINATION 
A three-station decontamination system will be established at each field location where 
drilling operations present an exposure risk to personnel.  Decontamination will consist of 
a Liqui-Nox® wash, and a double distilled-water rinse. 

8.2 VEHICLE AND EQUIPMENT DECONTAMINATION 
The primary focus of any decontamination program is to minimize the spread of 
contaminated material beyond a given site.  During field activities, a variety of heavy 
equipment, vehicles, and small equipment is anticipated.  The level of potential 
contamination for vehicles and equipment at these sites is “low” for support vehicles  
used in uncontaminated areas and/or for nonintrusive field activities.  The level of 
potential contamination is considered “medium” for intrusive activities in potentially 
contaminated sites. 

Access routes from a given work area to the decontamination pad will be via the shortest 
route practicable.  To minimize the potential for contaminated material being released en 
route, gross contamination will be removed from each vehicle before the vehicle leaves 
the exclusion zone.  If gross removal of contaminants is impracticable for some items, 
these items will be wrapped in plastic prior to transport. 

8.3 APPAREL DECONTAMINATION 
Single-use PPE clothing will be disposed in accordance with the IDW Management Plan  
(Attachment C) and Section 21. 

8.4 HAZARDOUS WASTE MINIMIZATION PRACTICES 
Personnel working in controlled areas will work to minimize generation of hazardous 
waste.  Disposal materials, wrapping, and packaging will not be brought into controlled 
areas unless required to prevent cross-contamination.  Separate waste containers will be 
set up for trash, nonhazardous waste, and potentially hazardous waste. 

8.5 TESTING REQUIREMENTS FOLLOWING DECONTAMINATION 
The SSHR will inspect all items and equipment before they are transported from 
controlled areas for proper decontamination.  Generally, visual inspection (after 
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wet-wiping) of items used within controlled areas is sufficient, eliminating the need to 
test for chemical contamination. 

8.6 CERTIFICATION OF DECONTAMINATION 
A “certification of decontamination” will be prepared prior to releasing any government-
furnished equipment from areas where field activities are conducted to uncontrolled 
areas.  The SSHR will maintain a decontamination record log for all other equipment. 

8.7 SUBCONTRACTOR REQUIREMENTS 
Subcontractors will notify the SSHR before removing equipment from controlled areas. 

8.8 DECONTAMINATION AREA ARRANGEMENTS 
Specific areas will be designated for waste storage, vehicle and equipment decontamination, 
emergency supplies, and other necessary equipment. 

8.8.1 Waste Storage Area and Decontamination Area 
A waste storage area will be established at the base for temporary storage of IDW (see the 
site-specific RI Work Plan and its attached IDW Management Plan [Attachment C] for 
specifics of IDW storage and location).  This area is limited to waste storage activities 
only.  Any fieldwork that may cause the spread of contaminated IDW outside the waste 
storage area is prohibited. 

8.8.2 Decontamination Pad 
If the drilling subcontractor does not provide a portable decontamination sump, a 
decontamination pad will be constructed in the SWMU 80 project staging area for the 
decontamination of the equipment (i.e., drill rig equipment, augers, backhoe bucket, 
front-end loader bucket, and sampling equipment).  The pad, which will be designed and 
constructed by the drilling subcontractor, will be large enough to contain any single piece 
of equipment with an allowance of a 3-foot border on all sides.  The pad may be sloped or 
provided with a movable entry section to contain liquid if built on level ground.  It is 
anticipated that the design will incorporate a sloped pad with a liquid-collection sump.  
The pad will be operated so that all washwater can be contained and collected within 
the pad. 
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Section 10 
HAZARD MONITORING 
During the various field activities at the NAS North Island OUs, any potentially toxic air 
contaminants, explosive gas mixtures, and/or potentially hazardous noise levels will be 
monitored.  Monitoring instruments to be used during site activities include a photoionization 
detector (PID) or flame ionization detector (FID), colorimetric indicator tubes, an explosimeter 
fitted with the manufacturer’s leaded-gasoline filter, and a sound-level meter or a noise 
dosimeter.  Table 10-1 summarizes instrument calibration and maintenance procedures. 

10.1 CHEMICAL AGENT MONITORING 
Chemical monitoring will be conducted during all intrusive operations.  During drilling 
activities, monitoring will be conducted both at the borehole or auger collar and near 
worker breathing zones.  Table 10-2 summarizes the action levels for compounds.  
Explosive gases will also be monitored at the auger collar or borehole.  Table 10-3 
specifies the methods and frequencies for chemical agent monitoring. 

10.2 ENVIRONMENTAL MONITORING 
If contaminant exposures reach action levels in worker breathing zones and work 
continues (in Level “C” protection), perimeter monitoring will be conducted at the outer 
edge of the controlled area.  If contaminants reach action levels in any perimeter area, 
work will be suspended until engineering controls or natural ventilation allows ambient 
area contaminant concentrations to fall below acceptable (action) levels. 

10.3 AREA MONITORING 
Where intrusive activities are performed, monitoring will be conducted in those areas 
suspected to be contaminated with VOCs, SVOCs, or any combination of contaminants.  
Direct-reading monitoring will be performed for detection of VOCs in air (see Table 10-2 
for action levels). 

10.4 PERSONNEL MONITORING 
Personnel monitoring will be initiated if the action levels for VOCs are equaled or 
exceeded (see Table 10-2) and/or if personnel are required to work using respiratory 
protection for periods of more than 1 hour. 

Tables 10-4 and 10-5 present action levels for heat stress and frequency of monitoring.  
Personnel exhibiting heat-stress symptoms will stop work as stated in Section 6.2.4.  
Body-core temperature will be monitored when conditions warrant. 
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Table 10-1 
Instrument Calibration and Maintenance Information 

Instrument Calibration Data 

Photoionization detector Each day zero and span with ambient air and isobutylene standards.  
Adjust zero and span after lunch break or whenever zero appears 
to drift. 

Flame ionization detector Each day zero and span with ambient air and methane standards.  
Calibrate with a low-range and mid-range standard or calibrate at 
10 parts per million on both scales.  Adjust zero and span hourly or 
whenever zero appears to drift. 

Low-volume air sample pump Calibrate with burette or autocalibrator both before and after 
sampling.  Check flow during shift at break. 

Combustible gas indicator Calibrate daily with methane or gas mixture (nominal 50 percent 
lower explosive limit). 

Ear-insertable core temperature monitor Check response daily before work begins. 

Dräger tubes and pump Verify tubes are not expired.  Test pump for leakage before use. 
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Table 10-2 
Monitoring Methods and Action Levels for Characterizeda Mixtures 

Using Screening Survey Instruments 

Hazard 
Applicable 

OU(s) Method Action Levelb Protection Action 

Total organic vapor 14, 20, 24 PID or FID Background to 
5 ppm 

No action required 

   > 5 ppm Air-purifying respirator, full-face, Level C 
protection with organic vapor cartridges 

   > 10 ppm Air-purifying respirator, full-face, Level C 
protection, personnel monitoring required 
to identify contaminants  

   > 50 ppm Supplied air protection, Level B 
   > 100 ppm STOP WORK 

Combustible gas 14, 20, 24 Explosimeter 
or FID 

< 10% LEL No action required 

   10 to 20% LEL Start continuous monitoring; permit only 
classified electrical equipment and 
nonsparking tools 

   > 20% LEL STOP WORK, ascertain source of gas 

Oxygen concentration 14, 20, 24 Oxygen 
analyzer 

< 19.5% v/v Leave area, evaluate reason for deficiency, 
monitor again remotely or with IDLH 
entry program 

   19.5 to 20.5% v/v Slight deficiency, continue continuous 
monitoring 

   20.5 to 21.0% v/v Normal range 
   > 22.0% v/v Elevated reading, check calibration, 

investigate cause, STOP any potential 
spark-producing activity 

Notes: 
a carcinogenic and highly toxic materials verified absent from atmosphere 
b all action levels are sustained readings observed above background 

Acronyms/Abbreviations: 
FID – flame ionization detector 
IDLH – immediately dangerous to life or health 
LEL – lower explosive limit 
OU – operable unit 
PID – photoionization detector 
ppm – parts per million 
v/v – volume per volume 
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Table 10-3 
Chemical/Physical Agent Monitoring Requirements 

Low hazard 

Scope of 
Work Task 

Applicable 
OU(s) 

Chemical/ 
Hazard Instrument 

Responsible 
Group Initial Frequency 

Working in direct 
proximity to loud 
equipment 

14, 20, 24 Noise Sound-level 
meter/dosimeter 

SSHR A proactive approach will be 
taken and hearing protection 
will be worn when working 
in close proximity to loud 
equipment.  The noise levels 
of the work area will be 
characterized, if necessary. 

Decontamination 
of equipment 

14, 20, 24 Organic vapor PID/FID SSHR At SSHR discretion. 

 
Moderate hazard 

Scope of 
Work Task 

Applicable 
OU(s) 

Chemical/ 
Hazard Instrument 

Responsible 
Group Initial Frequency 

Drilling and/or 
trenching and 
subsurface soil 
sampling 

14, 20, 24 Organic vapor PID/FID SSHR Start of task, hourly, continuous 
if zone of contamination 
encountered. 

 14, 20, 24 Explosive gases Explosimeter SSHR Start of task, hourly, continuous 
if boring location has history of 
explosive gases. 

Acronyms/Abbreviations: 
FID – flame ionization detector 
OU – operable unit 
PID – photoionization detector 
SSHR – Site Safety and Health Representative 
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Table 10-4 
Action Levels for Heat Stress 

Type of Measurement Action Level Action 

Ear-insertable core temperature 100.4 degrees Fahrenheit or greater Remove from work 
Ear-insertable core temperature < 99 degrees Fahrenheit Return to work 

 

Table 10-5 
Frequency of Physiological Monitoring for Fit and Acclimated Workers 

Adjusted Temperaturea 
Normal Work 

Ensembleb After Each: 
Impermeable Ensemble 

After Each: 

90 °F (32.2 °C) or above 45 minutes of work 15 minutes of work 

86.5 °F–90 °F (30.8 °C–32.2 °C) 60 minutes of work 30 minutes of work 

82.5 °F–86.5 °F (28.1 °C–30.8 °C) 90 minutes of work 60 minutes of work 

76.5 °F–82.5 °F (25.3 °C–28.1 °C) 120 minutes of work 90 minutes of work 

72.5 °F–76.5 °F (22.5 °C–25.3 °C) 150 minutes of work 120 minutes of work 

Notes: 
a calculate the adjusted air temperature (Ta adj) with the following equation: 

Ta adj(°F) = Ta(°F) + (13 X %sunshine / 100) 
measure air temperature (Ta) with a standard mercury-in-glass thermometer with the bulb 
shielded from radiant heat; estimate the percent sunshine by judging what percent time the sun is 
not covered by clouds that are thick enough to attenuate shadow (100% sunshine = no cloud 
cover and a sharp, distinct shadow; 0% sunshine = no shadow) 

b a normal work ensemble consists of coveralls or other clothing with long pants 

Acronyms/Abbreviations: 
°C – degrees Celsius 
°F – degrees Fahrenheit 
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Section 11 
PERSONAL PROTECTIVE EQUIPMENT 
Based on analytical results for soil and groundwater samples collected and tested during previous 
investigations at OUs 14, 20, and 24, the anticipated level of PPE for most of the field activities 
will be Level D and modified Level D.  Modified Level D will be required if splashes from 
chemicals or physical contact with contaminated groundwater are likely during groundwater 
sampling.  Level C PPE will be required at any work site where the levels of contaminants 
exceed the action levels listed in Section 10. 

As summarized in Table 11-1, Level D PPE includes: 

• hard hat; 

• safety glasses; 

• normal work clothes, including long pants; and 

• PFDs, if personnel on a boat are not protected by continuous guardrails. 

In addition to the above-listed items, chemical-resistant gloves will be mandatory during all 
groundwater-sampling activities. 

Modified Level D PPE includes: 

• Tyvek or polyethylene-coated Tyvek suits, taped at the cuffs and at ankles; 

• latex or nitrile gloves; 

• hard hats; 

• safety glasses; and 

• overboots. 

Level C PPE includes modified Level D PPE plus a full-face respirator with high-efficiency 
particulate air (HEPA) and organic vapor (OV) cartridges.  All personnel working in modified 
Level D PPE will be required to have their own full-face respirator and applicable cartridges and 
have a current respiratory fit test. 



CLEAN 3 
CTO-0017/0005 

 01/18/02 

Section 10   Hazard Monitoring 

Attachment E, SSHP – Final RI Work Plan page E11-2 SWMU 80, NAS North Island 

Table 11-1 
Personal Protective Equipment 

(potential or actual chemical exposure) 

Task 
Applicable 

OU(s) Hazard Level Body Respirator Skin Other 

Handling soils, drilling 
and installation of  
wells, dedicated pump 
installation, depth-to-
groundwater and pressure-
head measurements, 
groundwater and soil 
sampling, and passive soil 
gas sampling 

14, 20, 24 Potential 
chemical 
exposure 

D or 
Mod. D* 
or C 

Normal work 
clothes,  
long pants 

Full-face with 
HEPA and OV 
ready for use 

Latex or 
nitrile 
gloves 

Hard hat, 
safety 
glasses 

Decontamination of 
equipment, controlling 
spread of contamination 

14, 20, 24 Skin 
contact 

Mod. D 
or C 

PE-coated 
Tyvek suit 

Full-face with 
HEPA and OV 
ready for use 

Latex or 
nitrile 
gloves 

Hard hat, 
safety 
glasses 

Site walkover,  
geophysical survey,  
land survey 

14, 20, 24 Minimal 
chemical 
exposure 

D Normal work 
clothes,  
long pants 

NA NA Hard hat, 
safety 
glasses 

Work on or in water 14, 20, 24 Drowning D PFDs NA NA NA 

Note: 
* where the potential for heat stress exists, modified Level D may be downgraded to Level D if 

continuous monitoring verifies the absence of organic vapor 

Acronyms/Abbreviations: 
HEPA − high-efficiency particulate air 
Mod. – modified 
NA – not applicable 
OU – operable unit 
OV − organic vapor 
PE − polyethylene 
PFD – personal flotation device 
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Section 12 
HAZARD COMMUNICATION PROGRAM 
An OSHA-compliant hazard communication program will be implemented at each activity in 
accordance with PP SH 1.9, Hazard Communication Program.  Material Safety Data Sheets for 
all chemicals used on-site will be available from the SSHR along with the written program. 

Environmental samples of soil and water from sites covered by this SSHP are not expected to 
meet contamination criteria that would require implementation of special training, packaging, 
and shipment, in accordance with Department of Transportation requirements.  In the unlikely 
event that sample results indicate levels of contaminants meeting these criteria, shipment of 
further samples will be discontinued until the appropriate training is conducted and special 
shipping arrangements are made. 
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Section 14 
TRAINING ASSIGNMENTS 
A matrix summarizing training requirements for CLEAN personnel, subcontract supervisors and 
personnel, visitors, and vendors is presented in Table 14-1. 



 

page E14-2 

Table 14-1 
Training Assignment Matrix 

Category 
40-Hour 

Basic 
8-Hour 

Refresher 

24-Hour 
Supervised
Experience 

Site- 
Specific 

CLEAN 
Orientation 

First 
Aid/CPR 

Oxygen 
Qualified 

Captain’s 
License 

Diving 
Qualification 

CLEAN Employee X X X X X Xa Xb   

CLEAN or Subcontractor 
Supervisor 

Xc Xc X Xd Xd Xa Xb   

Subcontractor Xc Xc X Xd Xd Xa Xb Xe Xe 

Visitor Xf Xf Xg X      

Vendor Xf Xf Xg X      

Notes: 
a a minimum of two people will be on-site, at a given field location during fieldwork, who have a valid certificate in basic first aid/CPR from the 

American Red Cross (or equivalent) documented training 
b at remote sites, a minimum of two people will be qualified to deliver oxygen 
c the requirement for 40-hour basic and 8-hour refresher training for land survey and geophysical subcontractors will be made on a case-by-case basis 

by the CLEAN SHM 
d site-specific and CLEAN orientation may be combined for non-CLEAN personnel; the requirement for 40-hour basic and 8-hour refresher training for 

land survey and geophysical subcontractors will be made on a case-by-case basis by the CLEAN SHM 
e for diving subcontractor 
f for vendors/visitors requiring controlled area access to work on contaminated equipment 
g not required if escorted 

Acronyms/Abbreviations: 
CLEAN – Comprehensive Long-Term Environmental Action Navy 
CPR – cardiopulmonary resuscitation 
SHM – Safety and Health Manager 
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Section 16 
EMERGENCY RESPONSE PLAN 
In the event of a medical emergency or fire during fieldwork at NAS North Island, call the 
standard “911” emergency telephone number from the on-site mobile phone or any base phone.  
For work over, on, or near water, the U.S. Coast Guard will be contacted via marine radio, very 
high frequency Channel 16.  The designated emergency meeting location will be south of 
Building 250 for all field personnel (Figure 2-2). 

A mobile telephone will be available during all field activities.  On a daily basis and at each work 
location, the SSHR and/or field team leader will verify that mobile phones are operational.  A 
marine radio is required for activities over, on, or near water. 

Table 16-1 lists pertinent emergency phone numbers.  Table 16-2 lists emergency facility 
locations.  Table 16-3 lists NAS North Island and CLEAN program emergency notification 
contacts.  All project vehicles will maintain a copy of this section (Section 16) together with the 
appropriate emergency maps at all times, in a readily accessible location. 

The emergency facility closest to NAS North Island is Coronado Hospital.  The hospital address 
is 250 Prospect Place in Coronado (Figure 16-1).  As shown on Figure 16-1, the route from 
NAS North Island to the hospital is as follows. 

• Go south until you reach McCain Boulevard. 

• Turn left onto McCain Boulevard and continue to the NAS North Island main gate. 

• Exit the main gate, cross Alameda Avenue, and proceed straight ahead on Fourth 
Street in the left lane.  (Fourth Street is a one-way thoroughfare.) 

• At the first intersection, turn left onto J Street. 

• Turn right onto Second Street and proceed 11 blocks to the intersection with 
Prospect Place.  Use the marked “Emergency” entrance to Coronado Hospital at 
250 Prospect Place. 

16.1 EMERGENCY EQUIPMENT 
The following additional emergency equipment will be maintained in ready condition at 
the central staging area: 

• full-face respirators (HEPA/OV) (two each size) 

• coveralls, SARANEX® (four) 

• spill cleanup and control supplies (one kit) 

16.2 COMMUNICATIONS 
Readily accessible communication devices will be maintained on-site.  Communication 
devices will be tested at least once per shift and at each new work location.  The SSHR 
will always have a radio or phone in his/her possession.  At least one working mobile 
phone is required on-site at all times.  A cell phone and/or radio will be used for normal 
communications as well as during emergencies. 
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Table 16-1 
Emergency Phone Numbers 

(to be posted by Site Safety and Health Representative at all phone locations) 

Emergency Number Contact 

Medical 911 Emergency operator 

Fire 911 Emergency operator 

Police 911 Emergency operator 

U.S. Coast Guard VHF Channel 16 Emergency operator 

Duty Officer (619) 545-3047  

Medical Center (619) 435-0233 Coronado Hospital Emergency Room  
250 Prospect Place  
Coronado, CA 

Acronym/Abbreviation: 
VHF – very high frequency 

Reporting an Emergency: 
When calling for assistance in an emergency situation, the following information  
should be provided: 

• name of the person making the call, 

• telephone number at the location of the person making the call, 

• name of the injured person (if known), 

• nature of incident, 

• actions already taken, 

• location of the incident, and 

• what assistance is needed. 

IMPORTANT!  DO NOT HANG UP UNTIL THE OPERATOR  
HAS ALL THE INFORMATION NEEDED. 
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Table 16-2 
Emergency Facilities Locations 

Facility Nearest Location Alternative Location 

Safety shower Not required Not applicable 
Portable deluge Each work area Support vehicle 
Decontamination area Each group of work 

areas, to be determined 
Support vehicle 

Eyewash Each work area Support vehicle 
First-aid kit Each work area Support vehicle 
Other emergency supplies Site staging area Investigation-derived waste storage area 
Emergency oxygen Not required Not applicable 
Fire extinguishers Subcontractor vehicles Waste storage area 

 

Table 16-3 
Site and Program Emergency Notification Contacts 

Contact Telephone 

Resident Officer in Charge of Construction (ROICC), Rudy Espiritu (619) 545-5248 
Project Manager, Tim Heironimus (619) 744-3004 
Bechtel Environmental, Inc., San Diego Office (619) 687-8700 
Kleinfelder, San Diego Office (858) 320-2000 
Brown and Caldwell, San Diego Office (858) 514-8822 
Safety and Health Manager, Jon Gilbert (619) 744-3049 
Remedial Project Manager, Rob Campbell (619) 556-2343 
Contract Task Order Leader, Carol Yamane (619) 744-3028 
Site Safety and Health Representative, to be determined To be determined (mobile phone) 
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In the event of a natural disaster or act of war disaster, workers should take the following 
precautions: 

• Safely shut down the operation. 

• Do not block roads or access ways with vehicles or equipment.  Pull safely off 
or to the side of the road if necessary. 

• Communicate (via cellular phone, signal, or other type of communication 
device) to members of the team. 

• Proceed to the designated meeting place and then determine next steps. 

• Follow direction from base security. 



ÆP

J A
VE

NU
E

SWMU 80
(IWPL)

CORONADO
HOSPITAL

250 PROSPECT

2ND STREET

4TH STREET

PR
OS

PE
CT

SWMU 80 Site Specific Safety and Health Plan

Figure 16-1
Hospital Route from SWMU 80 Project Area

NAS North Island, Coronado, California

CLEAN 3 Program
Bechtel Environmental, Inc.

Date :
File No.
Job No.
Rev No.

6/26/02
016R9111
23818-016
B

2000 0 2000 Feet

N

NOTE:

SWMU 80 - SOLID WASTE MANAGEMENT UNIT 80

FORMER INDUSTRIAL WASTE PIPELINE

LEGEND



CLEAN 3 
CTO-0016/0194 

March 2003 

Attachment E, SSHP – Final RI Work Plan page E21-1 SWMU 80, NAS North Island 

Section 21 
SPILL PREVENTION AND CONTROL MEASURES 
This section discusses spill prevention, control, and containment and emergency response in the 
event of a spill. 

21.1 SPILL PREVENTION, CONTROL, AND CONTAINMENT 
Chemicals or hazardous substances could be spilled during site tasks as a result of: 

• transportation accidents; 

• improper packaging practices; 

• rupturing of tanks, drums, or other storage containers; or 

• improper handling of hazardous materials during off-loading. 

The emergency plan will be activated in the event of unplanned spills of hazardous or 
unknown substances.  In the event of any spill at the site, the field team leader and SSHR 
are to be notified immediately by whoever first witnesses the emergency event. 

21.1.1 Facility and General Prevention/Control Measures 
The following specific spill prevention and control measures include procedures to be 
implemented in the field by CLEAN field personnel to reduce the possibility of liquid 
waste spillage, as well as actions to be taken if a spill occurs. 

Preventive Measures.  Preventive measures include the following activities. 

• Inspect United Nations (UN)-approved 55-gallon drums, bins, and/or Baker 
tanks for visible defects (e.g., holes, corrosion) upon delivery to the site. 

• Inspect all UN-approved 55-gallon drums upon delivery to the site to assure that 
each drum includes a resealable lid or a resealable lid with a small resealable 
sampling port (bung) near the top, on the side, or on the lid and that the closure 
is not deformed or distorted. 

• Drums will not be completely filled to allow for possible expansion of liquid. 

• Set the UN-approved 55-gallon drums on wooden pallets to facilitate transport 
via forklift (if necessary). 

• Transfer contents of UN-approved 55-gallon drums to a double-walled Baker 
tank located in the equipment compound prior to concluding each work period. 

• Perform weekly inspections of the storage area including UN-approved 
55-gallon drums, bins, and/or Baker tanks while they are being filled and 
immediately after they are relocated to a temporary on-site storage area to check 
for possible leaks. 

• Select flat areas for temporary storage away from high-traffic zones and storm 
or sewer drains. 
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Spill Containment and Control.  The following actions will be taken by CLEAN field 
personnel assigned to the field activities in the event of a spill. 

• The site coordinator (field team leader) and SSHR are to be notified 
immediately. 

• Workers not involved in spill containment and/or cleanup shall evacuate the 
immediate area to reduce the likelihood of spreading contamination or being 
exposed to contamination. 

• Designated emergency response personnel attired in SARANEX coveralls and 
Level C PPE (if applicable) shall proceed to the spill area with a spill cleanup 
and control kit that includes absorbent materials. 

• Attempts shall be made to stop the source(s) of spillage immediately. 

• The SSHR shall monitor for exposure to chemicals or hazardous substances 
during spill cleanup work. 

• The SSHR shall stay at the spill area until the area has been cleared, inspected, 
and readied for reentry. 

• A spill incident report shall be prepared by the SSHR. 

• If the spill is of known or potential hazardous waste and is stored under the  
90-day accumulation rule, additional reports required by state law will be 
prepared. 

• If a floating product (such as gasoline) is released into the water, the U.S. Coast 
Guard should be contacted via marine radio (Channel 16). 

21.1.2 Spill Prevention 
The purpose of this section is to provide planning instructions for response to spills of 
IDW or other hazardous materials stored for disposal at the NAS North Island waste 
storage site location.  IDW will be stored in the designated CLEAN IDW storage area 
specified in the site-specific IDW management plan (Attachment C).  The field team 
leader, waste storage area supervisor, and any other designated individuals must identify 
situations having potential for hazardous material releases.  The IDW storage area 
inspection log is used and maintained as part of the storage area facility record.  This 
form can be found in the CLEAN Standard Operating Procedure 22, Investigation-
Derived Waste Management, Attachment H (BNI 2003).  The IDW storage area 
inspection log identifies items that will be checked weekly at each IDW storage area 
operation.  Weekly inspections of the IDW storage area and emergency response supplies 
are to be performed by the SSHR during operations phase. 

21.1.3 Spill Containment 
Each IDW spill, leak, or incident will be assessed by the waste area storage supervisor or 
other qualified individual promptly upon discovery.  This assessment will be conducted to 
characterize the degree of hazard to personnel and the environment and to implement 
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effective control procedures.  The responsible individual should attempt to determine the 
following information: 

• type of materials released, container types, and storage location; 

• amount of materials released or at risk of being released; 

• location and direction of flow of the release; 

• hazardous characteristics of the released material; and 

• occurrences due to spill (e.g., fire, injury, illnesses, damage to environment). 

The assessment will include possible environmental and human-health hazards from the 
release including inhalation exposure, water runoff, and chemical agents used to control 
the emergency. 

Table 21-1 lists suggested site-specific spill control equipment to choose from, location, 
and capabilities to be maintained for each IDW storage area. 

21.1.4 Personal Protective Equipment 
An HWP for the waste storage area will be prepared to indicate the appropriate PPE for 
an emergency response.  This HWP will be updated based upon the hazard potential for 
any particular waste stored.  An emergency response team (ERT), composed of CLEAN 
field personnel, will use the PPE ensemble specified by the HWP until the release has 
been characterized or until relieved by base ERT members.  PPE for spill containment 
operations, which will be maintained ready for use, include two sets of the following: 

• hard hat, 

• safety goggles, 

• rubber boots (at least knee length) with toe protection, 

• chemical-resistant inner and outer gloves, 

• SARANEX-coated Tyvek coveralls with hood, and 

• full- or half-face air-purifying respirators with OV/acid gas/HEPA cartridges. 

21.1.5 Monitoring 
While the ERT is cleaning the spill, the SSHR will monitor for chemical exposures.  
During the cleanup, direct-reading instrumentation will be employed including a PID 
and/or a FID and colorimetric indicator tubes if indicated.  Personnel monitoring using 
sampling pumps and collection media, such as activated charcoal tubes, may also be 
employed, depending on the SSHR assessment. 
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Table 21-1 
Suggested Containment Equipment 

Item Capability Location 

Absorbent 10-pound bag (minimum) or 
sufficient material to contain a 55-gallon 
drum spill (sorbent packs/pillows) 
compatible with the stored wastes 

Absorb contents of a single drum of liquid 
or leakage from larger containers of solids 
or semisolids 

Emergency supply bin 
within storage area 

Shovel, polyethylene (nonsparking 
material), long-handled 

Collect spilled material Emergency supply bin 
within storage area 

Scoop, short-handled Collect spilled material Emergency supply bin 
within storage area 

Two extra drums, or overpacks for 
material storage and disposal 

Overpack for damaged drum or container 
to collect used absorbent material 

Emergency supply bin 
within storage area 

Pump, noncorrosive hand-operated for 
liquid transfer with appurtenances 

Transfer liquid from damaged drum at 
2 gallons per minute 

Emergency supply bin 
within storage area 

Duct tape Seal or join plastic sheet, temporary patch 
of drums 

Emergency supply bin 
within storage area 

Emergency barrier warning tape or 
traffic cones 

Control access to site, warn unauthorized 
personnel 

Emergency supply bin 
within storage area 

Heavy-duty plastic bags Collect contaminated trash, personal 
protective equipment 

Emergency supply bin 
within storage area 

Labels for drums Label all generated waste Emergency supply bin 
within storage area 

Sheet plastic, 6-mil polyethylene or 
herculite (400 square feet) 

Cover ground, cover waste piles Emergency supply bin 
within storage area 

Warning signs Warn unauthorized personnel Posted 

Spill kit inventory list Assure kit content complete Emergency supply bin 
within storage area 

Fire extinguisher Size 3A:40BC Emergency supply bin 
within storage area 
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21.1.6 Record Keeping 
The SSHR and CTO Leader will document the spill in an Incident Report in accordance 
with PPs.  The Incident Report will be forwarded to the BEI SHM and Operations 
Manager.  Records of all hazardous materials releases will be maintained with the project 
files and the facility operating record.  Information will include: 

• time and date of incident, 

• location of incident, 

• size of release, 

• chemicals involved, 

• names of SSHR and ERT, 

• cleanup procedures, 

• unusual or pertinent incidents during the cleanup, 

• disposition of cleanup waste, 

• follow-up actions, and 

• government agencies contacted. 

In addition to the above information, the final release report will be maintained in the 
project files. 

21.1.7 Waste Management 
All cleanup material resulting from an incident will be managed as the initial  
waste material. 

21.2 EMERGENCY RESPONSE CALLOUT 
A basic emergency plan is incorporated in Section 21 of the Program Safety and Health 
Plan (BNI 1997).  This plan will be activated in the event of unplanned spills or releases 
of hazardous or unknown substances.  This plan provides for designation of an 
Emergency Coordinator (EC) and SSHR and specifies responsibilities during an 
emergency.  The plan also provides that nonessential workers should leave the immediate 
area.  This will reduce the likelihood of spreading contamination outside the restricted 
area and minimize the number of potentially contaminated, exposed, or injured personnel. 

21.2.1 Response Implementation 
In the event of an unplanned spill or release of unknown or hazardous substances, the EC 
notifies activity-designated personnel who may implement the activity spill control plan.  
The activity will request outside or off-site assistance if required.  Once at the site, the EC 
will designate the spill as a restricted area and only authorized personnel, such as the 
ERT, will be permitted within the spill confines.  ERT members and base personnel will 
be trained to contain and clean up spills from typical materials and quantities used on the 
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project location.  The SSHR will set up physical barriers warning unauthorized personnel 
to stay clear of the site and provide technical guidance to the ERT as needed. 

Once barriers have been established, the EC and SSHR will assess the spill conditions, as 
described in the above-mentioned assessment section, and determine whether the spill is 
small or large.  This determination is based on the following criteria. 

• Small spills involve a maximum volume of 55 gallons of a liquid or 100 pounds 
of a solid. 

• Large spills involve liquids greater than 55 gallons or solids greater than 
100 pounds. 

Small spills may be remediated using absorbent materials.  This task will be conducted by 
on-site workers, supervised by the SSHR and EC.  The SSHR will direct spill response 
operations and stay at the spill area until the area has been cleaned, surveyed, and 
prepared for release. 

Action plans for large spills or small spills of highly toxic material should be developed 
quickly due to the potential for catastrophic events and off-site environmental 
contamination to the groundwater or neighboring facilities. 

In the event of large spills, proper safety and health procedures will be established and 
communicated to the ERT prior to any control activity.  The EC will transfer response to 
the Hazardous Materials (HAZMAT) Team. 

Until the HAZMAT Team can respond, ERT responsibilities consist of containing the 
spill to prevent contamination from spreading to outside areas and keeping unauthorized 
personnel from entering the restricted area.  The base HAZMAT Team is responsible for 
actual spill containment and materials release termination in accordance with the activity 
spill containment and emergency response plans. 

The EC and ERT will provide assistance to the HAZMAT Team upon request and will 
stay at the spill area until released, or until the area has been cleaned, surveyed, and 
authorized for reentry. 

The CTO Leader and SHM will approve the reentry to the site for routine use and will 
issue a final release report pertaining to cleanup of the area. 

21.2.2 Notification 
If, in the EC assessment, off-site impacts are possible, the EC will immediately notify the 
Naval On-Scene Commander (NOSCDR) or other designated individual.  If spillage to 
baywater occurs, the U.S. Coast Guard must be notified.  The base representative will 
notify off-site authorities.  The EC will provide a report for immediate transmission to the 
State Office of Emergency Services (or other state-designated agency) containing: 

• name and telephone number of reporter, 

• name and address of facility, 

• time and type of incident, 
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• name and quantity of materials involved, 

• extent of injuries, and 

• possible off-site hazards to human health and/or the environment. 

The types and quantities of hazardous material spills/releases that could be anticipated at 
this site are within the capabilities of control by on-site personnel.  However, should an 
incident involve a situation that represents potential life-threatening situations or damage 
to the environment, the EC will contact the designated activity environmental contacts for 
emergency response support.  It is the EC responsibility to notify the NOSCDR and relate 
pertinent information for response purposes.  It may also be necessary to contact federal, 
state, or local agencies for compliance with environmental and safety and health 
regulations.  Agency notification is the responsibility of the CTO Leader for the affected 
site(s) in coordination with the Activity Environmental Coordinator. 

Prior to reactivation of the facility, the California Environmental Protection Agency 
Department of Toxic Substances Control and other appropriate state and local  
authorities will be notified that the facility is in compliance with 22 California Code of  
Regulations 66265.56(h). 
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QUALITY ASSURANCE PROJECT PLAN ELEMENTS 
 

QAPP Element 
U.S. EPA QAPP* 
Section Number 

This QAPP  
Section Number 

A.   Project Management 

Title and Approval Sheet A1 Report Cover 
Table of Contents A2 page i 
Distribution List A3 Transmittal Letter 
Project/Task Organization A4 2 
Problem Definition/Background A5 1.1 
Project/Task Description A6 1 
Quality Objectives and Criteria for Measurement Data A7 3 
Special Training/Certification A8 3.4 
Documentation and Records A9 6.9 

B.   Data Generation and Acquisition 

Sampling Process Design (Experimental Design) B1 4.1 
Sampling Methods B2 4.4 
Sample Handling and Custody B3 4 and 5 
Analytical Methods B4 3.2.3 and 3.2.4 
Quality Control B5 6 
Instrument/Equipment Testing, Inspection, and Maintenance B6 6 
Instrument/Equipment Calibration and Frequency B7 6.5 
Inspection/Acceptance of Supplies and Consumables B8 4.3 
Nondirect Measurements B9 7 
Data Management B10 7.1 

C.   Assessment/Oversight 

Assessments and Response Actions C1 8 
Reports to Management C2 8.3 

D.   Data Validation and Usability 

Data Review, Verification, and Validation D1 7.2 
Verification and Validation Methods D2 7.2 
Reconciliation With User Requirements D3 7.2 

Note: 
* U.S. EPA.  2001.  EPA Requirements for Quality Assurance Project Plans.  EPA QA/R-5.  March. 

Acronyms/Abbreviations: 
QAPP – quality assurance project plan 
U.S. EPA – United States Environmental Protection Agency 
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ACRONYMS/ABBREVIATIONS 
BEI Bechtel Environmental, Inc. 
bgs below ground surface 
BNI Bechtel National, Inc. 
 
Cal/EPA California Environmental Protection Agency 
CAP corrective action plan 
CDF confined disposal facility 
CLEAN Comprehensive Long-Term Environmental Action Navy 
CLP (U.S. EPA) Contract Laboratory Program 
COC chain-of-custody 
COPC chemical of potential concern 
CSM conceptual site model 
CTO contract task order 
 
DCE dichloroethene 
DMP data management plan 
DNAPL dense nonaqueous-phase liquid 
DON Department of the Navy 
DQO data quality objective 
DTSC (Cal/EPA) Department of Toxic Substances Control 
 
ERA ecological risk assessment 
 
FCR field change request 
FS feasibility study 
FSP field sampling plan 
 
HAZMAT hazardous materials 
HERD Human and Ecological Risk Division 
HHRA human-health risk assessment 
HWF hazardous waste facility 
 
IDW investigation-derived waste 
IT International Technology Corporation 
IWPL industrial waste pipeline 
 
LCS laboratory control sample 
LNAPL light nonaqueous-phase liquid 
 
µg/L micrograms per liter 
MD matrix duplicate 
MDL method detection limit 
MLLW mean lower low water 
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MS matrix spike 
MSD matrix spike duplicate 
 
NAS Naval Air Station 
NEESA Naval Energy and Environmental Support Activity 
NFESC Naval Facilities Engineering Service Center 
NOAA National Oceanic and Atmospheric Administration 
 
OU operable unit 
OVM organic vapor meter 
 
PAH polynuclear aromatic hydrocarbon 
PARCC precision, accuracy, representativeness, completeness, and 

comparability 
PCE tetrachloroethene 
PE performance evaluation 
PID photoionization detector 
PRG preliminary remediation goal 
 
QA quality assurance 
QAO QA Officer 
QAPP quality assurance project plan 
QC quality control 
 
%R percent recovery 
RCRA Resource Conservation and Recovery Act 
RG registered geologist 
RI remedial investigation 
ROICC Resident Officer in Charge of Construction 
RPD relative percent difference 
RPM Remedial Project Manager 
RTM Remedial Technical Manager 
RWQCB (California) Regional Water Quality Control Board 
 
SAP sampling and analysis plan 
SCAPS Site Characterization and Analysis Penetrometer System 
SOP standard operating procedure 
SVOC semivolatile organic compound 
SWDIV Southwest Division Naval Facilities Engineering Command 
SWMU solid waste management unit 
 
TCA trichloroethane 
TCE trichloroethene 
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U.S. EPA United States Environmental Protection Agency 
UST underground storage tank 
 
VOA volatile organic analyte 
VOC volatile organic compound 
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Section 1 
INTRODUCTION 
This Quality Assurance Project Plan (QAPP) has been developed in support of remedial 
investigation (RI) activities related to Solid Waste Management Unit (SWMU) 80 at Naval Air 
Station (NAS) North Island, Coronado, San Diego County, California.  Bechtel Environmental, 
Inc. (BEI), has prepared this plan on behalf of the Department of the Navy, Southwest Division 
Naval Facilities Engineering Command (SWDIV) in accordance with Contract Task Order 
(CTO)-0016, issued under the Comprehensive Long-Term Environmental Action Navy 
(CLEAN) 3 Program, Contract No. N68711-95-D-7526. 

The SWMU 80 RI project area includes: 

• the industrial waste pipeline (IWPL) and associated waste transfer pump stations 
(collectively referred to as Operable Unit [OU] 14) outside buildings and outside of 
the industrial waste treatment complex (OU 11) and 

• other areas where releases from the IWPL may have occurred, such as OU 20  
and OU 24 (two groundwater solvent plumes in the northeastern portion of 
NAS North Island). 

It is possible that additional release areas related to SWMU 80 could be identified during the 
course of the RI. 

1.1 PURPOSE 
This QAPP has been prepared to assure that the data collected during performance of the 
SWMU 80 RI at NAS North Island are precise, accurate, representative, complete, and 
comparable to actual site conditions, and that they meet the criteria of technical project 
procedures during sample collection, sample analysis, and data evaluation. 

The objectives of the RI are to: 

• characterize the nature and extent of SWMU 80 contamination; 

• quantify risk by performing a baseline human-health risk assessment (HHRA) 
and screening-level ecological risk assessment (ERA); and 

• collect information to support decisions regarding either no further action or 
further action including removal and remedial actions (e.g. an engineering 
evaluation/cost analysis and feasibility study [FS], as needed). 

A complete site description and a discussion of the CTO scope of work are included in 
Section 1 and 4 of the SWMU 80 RI Work Plan.  This QAPP, in conjunction with the 
Field Sampling Plan (FSP) (Attachment A), constitutes a Sampling and Analysis Plan 
(SAP).  A SAP cross-reference table is included in the FSP (Attachment A) 

1.2 DATA USAGE 
The data collected during the RI will be used to perform risk assessments and support a 
recommendation for either no further action or further action. 
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Section 2 
PROJECT ORGANIZATION 
The project organization for the SWMU 80 RI at NAS North Island comprises representatives 
from the Navy, regulatory agencies, and the CLEAN Program Team.  The overall organization 
and relationships of these representatives are illustrated on Figure 2-1.  

2.1 PROJECT TEAM ORGANIZATION 
The specific responsibilities for the CLEAN Program staff members are described below. 

• Program Manager is responsible for all aspects of the CLEAN Program, 
including assigning adequate resources to complete the work, conducting 
technical reviews of deliverables, and performing field operations.  The CLEAN 
Program Manager is Krish Kapur who can be reached at (619) 744-3047. 

• Project Manager supervises all work performed at the base under the CLEAN 
Program contract.  Responsibilities include project planning, scheduling, 
staffing, executing tasks and subcontracts, and managing deliverables.  The 
CLEAN Project Manager for this CTO is Tim Heironimus who can be reached 
at (619) 744-3004. 

• CTO Leader is responsible for day-to-day supervision of staff and coordination 
of tasks for CTO project completion.  The CTO Leader is responsible for 
deliverables production, oversight of data review and management, and quality 
assurance (QA).  The CTO Leader for this project is Carol Yamane who can be 
reached at (619) 744-3028. 

• Quality Manager is responsible for developing the QA process and supervising 
audits of projects for compliance with program procedures and specifications.  
The Quality Manager has authority to suspend site or project activities if quality 
standards are not maintained.  The CLEAN Program Quality Manager is Jon 
Gilbert who can be reached at (619) 744-3049. 

• Technical Integration Manager oversees the technical quality of the project 
deliverables.  The CLEAN Technical Integration Manager for this CTO is 
Robert Tait who can be reached at (619) 744-3078. 

• Safety and Health Manager is responsible for development and implementation 
of the Program Safety and Health Plan and project- or CTO-specific 
modifications and amendments.  The CLEAN Program Safety and Health 
Manager is Jon Gilbert. 

• Program Services Manager assists the CTO Leader and the Project Manager by 
reporting on project budgets, schedules, and costs.  The CLEAN Program 
Services Manager is James Howe who can be reached at (619) 744-3021. 

• Contracts and Compliance Manager is responsible for solicitation, selection, 
and award and management of purchase orders and subcontracts for services 
and materials required for the project.  The CLEAN Program Contracts and 
Compliance Manager CTO is Jack Vellis who can be reached at 
(619) 744-3010. 
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Figure 2-1 
Project Organization Chart  
Legend/Note: 
Broken lines represent lines of 
communication, and solid lines 
represent lines of authority. 
Rev 09/12/02
SWMU 80, NAS North Island 
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• Laboratory Services Supervisor is responsible for selection, coordination, 
technical oversight, and management of analytical laboratory and data 
validation subcontracts and services.  The CLEAN Program Laboratory 
Services Manager is James Jordan who can be reached at (619) 744-3042. 

• Database Supervisor has oversight responsibility for management of the 
database, which is the repository of data gathered in the course of the project.  
The CLEAN Program Database Manager is Toni Kuzmack who can be reached 
at (619) 744-3056. 

Field and technical staffs consist of CTO technical staff members including Safety and 
Health trained personnel who are responsible for completing all elements of the Work 
Plan, including field investigation, subcontract management, data gathering, data 
evaluation, and preparation of reports. 

2.2 NAVY PROJECT ORGANIZATION 
The responsibilities of Navy personnel assigned to CLEAN Program projects are  
as follows: 

• The SWDIV QA Officer (QAO) provides government oversight of the QA 
program, including review and sign-off on QAPPs and FSPs.  The QAO 
provides quality-related direction through the Contract Technical 
Representative to the Quality Manager.  The QAO has authority to suspend 
affected projects or site activities if SWDIV-approved quality requirements are 
not maintained.  The SWDIV QAO is Nars Ancog who can be reached at  
(619) 532-2540. 

• The Remedial Project Manager (RPM) is the SWDIV manager directly 
responsible for project execution and coordination with base representatives, 
regulatory agencies and the SWDIV management team.  The RPM for this 
activity is Rob Campbell who can be reached at (619) 556-2343   

• The Remedial Technical Manager (RTM) is the SWDIV manager directly 
responsible for project technical issues, including review of all relevant 
documents for the Navy Installation Restoration Program.  The RTM for this 
activity is Mark Bonsavage who can be reached at (619) 556-7315. 

2.3 REGULATORY OVERSIGHT 
Regulatory agency personnel in conjunction with the Navy approve decisions and 
recommendations presented in the annual reports.  The agency project managers are 
responsible for overseeing and monitoring the progress of work at a base. 

The Regulatory project manager providing primary oversight is the California 
Environmental Protection Agency Department of Toxic Substances Control (DTSC) 
project manager, with input from the California Regional Water Quality Control Board 
(RWQCB) San Diego Region, project manager.  
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Section 3 
QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT 
This section describes the overall objectives for data that will be collected during the SWMU 80 
RI at NAS North Island.  These objectives have determined the types of sampling and analytical 
methods and QA/quality control (QC) procedures that will be followed.  The data collected and 
used shall meet the overall data measurement objectives of this QAPP, including procedures for 
the collection and assessment of data that are within acceptable tolerances of precision, accuracy, 
representativeness, completeness, and comparability (PARCC) criteria. 

3.1 SUMMARY OF DATA QUALITY OBJECTIVES 
This section describes the DQOs developed for the SWMU 80 RI and the RI approach.  
The DQOs and the investigation approach are discussed for OUs 14, 20, and 24. 

DQO Process.  The DQO process is designed to assure that data collected are of 
sufficient quality to support their intended uses. The purposes of the RI are to define the 
nature and extent of project-related contamination, quantify risks to human health and the 
environment, and gather information to support the selection and implementation of 
appropriate remedies, if needed.  Data will be collected during the RI to support these 
objectives.  DQOs for the SWMU 80 RI were developed in general accordance with the 
seven-step DQO process presented in United States Environmental Protection Agency 
(U.S. EPA) guidance (2000a).  These steps are identified below. 

Step 1.  (Section 3.1.1)  State the problem.  Clearly describe the problem(s) to be 
studied. 

Step 2.  (Section 3.1.2)  Identify decisions.  Identify the questions the study will 
attempt to resolve and what actions may result. 

Step 3.  (Section 3.1.3)  Identify decision inputs.  Identify data inputs (e.g., 
analytical results) and guidance inputs (e.g., regulatory screening levels) required to 
make the decisions identified in Step 2. 

Step 4.  (Section 3.1.4)  Define study boundaries.  Define the spatial and temporal 
boundaries of the problem(s). 

Step 5.  (Section 3.1.5)  Develop decision rules.  Identify the logical basis for 
choosing among decision statements. 

Step 6.  (Section 3.1.6)  Specify tolerance limits on decision errors.  Define the 
variability related to sample collection, identification of contaminated areas, and 
risk assessment. 

Step 7.  (Section 3.1.7)  Optimize the sampling design.  Define the sampling 
program for collection of data. 

RI Approach.  The SWMU 80 RI is an iterative process and work will be performed in 
tiers.  Initial tiers of investigation are detailed in this section and in the RI Work Plan.  
The exact scope for subsequent tiers of work will be developed using data from initial 
tiers to complete site characterization, support risk assessments, and, if needed, support 
removal actions or an FS.  Addenda to the RI Work Plan that detail subsequent 
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investigation tiers will be prepared.  Table 3-1 summarizes the tiered investigative 
approach for SWMU 80.  Table 3-2 describes the components of each tier, and Table 3-3 
presents a summary of DQOs and planned data use for the SWMU 80 field investigation. 

Each step of the DQO process for the SWMU 80 RI is detailed in the following sections.  
The tiered RI approach is developed through the DQO process and is incorporated in the 
DQO discussions. 

Table 3-1 
Summary of Tiered Approach 

SWMU 80 RI 

Tier OU 14 OU 20 OU 24 

Tier 1 Identify SWMU 80 releases 
outside OUs 20 and 24 

Review results of recent 
investigations 

Perform additional 
investigation at OU 24 

Tier 2 Define extent to support 
characterization 

Fill data gaps to support 
characterization 

Fill data gaps to support 
characterization 

Tier 3 Complete characterization 
to support risk assessments 
and FS 

Complete characterization 
to support risk assessments 
and FS 

Complete characterization 
to support risk assessments 
and FS 

Acronyms/Abbreviations:  
FS – feasibility study 
OU – operable unit 
RI – remedial investigation 
SWMU – solid waste management unit 

3.1.1 State the Problem 
This step establishes the DQO planning team, describes the contamination problem that 
presents a potential threat or unacceptable risk to human health and the environment, and 
identifies resources and issues needing resolution.  The contamination problem is defined 
through development of the conceptual site model (CSM), which consists of the  
current understanding of the nature and extent of project-related contamination and 
definition of potential exposure scenarios.  The following subsections describe the DQO 
planning team, the CSM, available resources, and summarize problem statements. 

3.1.1.1 MEMBERS OF THE DQO PLANNING TEAM 
Planning team members identified to address problems at the site include the following: 

• agency partners 

• R. Campbell, Navy Remedial Project Manager (RPM)  

• M. Bonsavage, Remedial Technical Manager (RTM)  

• T. Heironimus, Bechtel Environmental, Inc. (BEI), Project Manager  

• C. Yamane, Registered Geologist (RG), BEI CTO leader  
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Table 3-2 
Description of Tiered Approach 

SWMU 80 RI 

Investigation Area Investigation Approach 

OU 14 Tiers 1 and 2 
OU 14 Tier 1– 
Identify releases 

Tier 1 will assess whether releases from the IWPL have occurred that impacted soil or 
groundwater other than those releases identified at OU 20 and OU 24.  This will include 
sampling along the IWPL outside of known release areas to do the following. 
(1) Confirm that releases impacting soil or groundwater have not occurred along portions 

of the IWPL where breaks were not indicated from previous physical pipeline testing. 
(2) Assess whether releases have impacted soil or groundwater along portions of the IWPL 

where potential for releases was indicated from previous physical pipeline testing. 
Tier 1 sampling will include the following. 
(1) Screening-level passive soil gas samples (analyzed for VOCs) collected a few inches 

into the subsurface soil along sections of the IWPL that conveyed VOCs.  Tier 1 
sampling will begin with collecting limited passive soil gas samples near wells with 
known VOC concentrations in areas (including nondetect areas) with different water 
table depths to demonstrate the applicability of the technology in the project area. 

(2) Initial soil samples next to and below the IWPL where VOCs are not known to have 
been conveyed (analyze for indicator chemicals based on historical discharges to the 
IWPL or all COPC analytical suites, where discharges to the IWPL are not known). 

A detailed approach for Tier 1 is presented in Section 3.1.7. 

OU 14 Tier 2 –  
Define extent 

Tier 2 has two objectives:  
(1) define the nature and extent of release areas identified in Tier 1, and  
(2) confirm “clean” areas identified in Tier 1. 
Objective 1 – Define Nature and Extent 
Tier 2 will include sampling at “step-out” locations from release areas identified in Tier 1 
to begin the evaluation of the nature (COPCs present) and extent of contamination.  Tier 2 
sampling will include the following. 
(1) Screening-level passive soil gas samples to first define the approximate lateral extent 

of releases in VOC-impacted areas (analyze for VOCs). 
(2) Soil and groundwater samples to identify the COPCs present and determine the extent 

of impacted areas (analyze for all COPC analytical suites).  Groundwater samples  
will be collected using HydroPunch® or equivalent method or by installing and 
sampling wells. 

Objective 2 – Confirm “Clean” Areas Identified in Tier 1 
Tier 2 will also include collecting limited soil and groundwater samples (analyze for all 
COPC analytical suites) to confirm “clean” IWPL sections identified in Tier 1. 
(1) Both soil and groundwater samples will be collected in Tier 1 areas that were 

investigated using the following screening methods: 

(table continues) 
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Table 3-2 (continued) 

Investigation Area Investigation Approach 

 • passive soil gas samples that were analyzed for VOCs as indicators of 
releases along sections of the IWPL that conveyed volatile compounds 

• soil samples that were analyzed for indicator chemicals based on historical 
discharges to the IWPL in areas where VOCs may not have been conveyed 

(2) Since Tier 1 soil samples will be analyzed for all COPC analytical suites in areas 
where the types of chemicals historically discharged to the IWPL are uncertain, only 
groundwater samples will be collected in Tier 2 to confirm clean areas.  

Tier 2 sample number and locations will be based on results of Tier 1, and therefore 
specific details for Tier 2 sampling will be included in an addendum to the RI Work Plan 
after evaluation of Tier 1 data is complete. 

OU 20 Tiers 1 and 2 
OU 20 Tier 1 – 
Review results of 
recent 
investigations 

Tier 1 will include evaluating the results of the recent investigations conducted by IT 
under approved plans and identifying data gaps to support site characterization. 
Groundwater data will be reviewed to determine the VOC plume extent. Groundwater and 
soil data will be reviewed to determine the presence and concentration of COPCs other 
than VOCs. Groundwater level measurements will be reviewed to determine the direction 
of groundwater flow and the hydraulic gradient.  Tier 1 also includes reviewing additional 
data such as lithologic logs and survey coordinates to support characterization. 

OU 20 Tier 2 – 
Fill data gaps 

Tier 2 will include performing additional investigations to fill data gaps, if any, identified 
in Tier 1. 
The scope of Tier 2 investigations, if needed, will be based on evaluating the results of the 
recent investigations in Tier 1.  Specific details for Tier 2 sampling will be included in an 
addendum to the RI Work Plan after evaluation of Tier 1 data is complete. 

OU 24 Tiers 1 and 2 
OU 24 Tier 1 – 
Perform 
additional 
investigation 

The objective of the Tier 1 investigation for OU 24 is to conduct investigations to fill data 
gaps identified in the RI Work Plan and the Groundwater Monitoring Summary Report for 
OU 24 (OHM 2001) and to respond to DTSC’s comments on the Groundwater Monitoring 
Summary Report*. 
Tier 1 will:  
(1) determine the concentration of COPCs other than VOCs and PAHs,  
(2) refine the distribution of VOCs in the central portion of the plume (near and lateral to 

well 653-MW-12), 
(3) refine the relationship between the freshwater/saltwater interface zone and the vertical 

distribution of VOCs,  
(4) determine groundwater direction and gradient, and 
(5) assess the condition of the quaywall below the San Diego Bay waterline downgradient 

of OU 24.  
Tier 1 activities will include well installation, development, and sampling; a tidal influence 
study; a salinity study; and physical observations of the condition of the quaywall. 

(table continues) 
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Table 3-2 (continued) 

Investigation Area Investigation Approach 

OU 24 Tier 2 – 
Fill data gaps 

Tier 2 will include performing additional investigations to fill data gaps, if any, identified 
in Tier 1.  Tier 2 activities may include collecting seepage samples at the quaywall 
downgradient of OU 24 to provide data to characterize contaminant fate and transport, if 
1) Tier 1 results indicate damage or corrosion of the quaywall below the San Diego Bay 
waterline; and 2) COPCs are present above proposed investigative screening levels, 
described in Section 3.1.3, at the most downgradient wells.  Tier 2 may include activities 
to address other data gaps identified in Tier 1, such as well installation and media 
sampling. 
Tier 2 seepage sampling, if needed, is described in the RI Work Plan.  Other Tier 2 
sampling, if needed, will be described in an addendum to the RI Work Plan after 
evaluation of Tier 1 data is complete. 

OU 14, OU 20, and OU 24 – Tier 3 
OU 14, OU 20, 
and OU 24 – 
Complete 
characterization 

Tier 3 will include evaluating the adequacy of data and, if needed, collecting data to 
complete characterization.  
Tier 3 may include installing groundwater monitoring wells, collecting data to support the 
risk assessments, and collecting data to support removal actions and/or an FS, as needed.  
Once subareas are determined, site reconnaissance will be performed and a review of 
ecological surveys pertinent to the project area will be performed to support the screening-
level ERA.  Tier 3 activities may also include media sampling, modeling, hydraulic testing, 
and other investigations, as required.  
Tier 3 sampling type, number, and locations will be based on results of Tiers 1 and 2,  
and therefore specific details for Tier 3 sampling will be included in an addendum to  
the RI Work Plan after evaluation of Tier 2 data is complete and Tier 3 data needs can  
be determined. 

Note: 
* Per discussion in a 29 November 2001 meeting between the Navy and DTSC, the Navy 

previously attempted to install the well cluster (MW-15) farther downgradient from its current 
location; however, attempts were unsuccessful due to encountering subsurface obstructions.  Due 
to the abundance of subsurface structures associated with the quaywall support piles and the 
abundance of underground utilities, a B- and C-zone well cluster downgradient of well cluster 
MW-15 will be installed if a feasible location can be identified that is sufficiently downgradient of 
MW-15; similarly, additional wells will be installed to further define the lateral extent in this area, if 
needed and if feasible locations can be identified; a California registered structural engineer and 
PWC waterfront operations personnel will be consulted prior to installing wells in this area. 

Acronyms/Abbreviations: 
COPC – chemical of potential concern 
DTSC – (California Environmental Protection Agency) Department of Toxic Substances Control 
ERA – ecological risk assessment 
FS – feasibility study 
IT – International Technology Corporation 
IWPL – industrial waste pipeline 
OU – operable unit 
PAH – polynuclear aromatic hydrocarbon 
RI – remedial investigation 
SWMU – solid waste management unit 
VOC – volatile organic compound 



CLEAN 3 
CTO-0016/0194 

March 2003 

Section 3   Quality Assurance Objectives for Measurement 

Attachment B, QAPP – Final RI Work Plan  page B3-6 SWMU 80, NAS North Island 

Table 3-3 
RI Data Quality Objectives and Data Use Summary 

Data Quality and 
Use/Objectives Prioritized Data Use Critical Samples 

OU 14 – Investigation of IWPL 

OU 14 Tier 1 – Identify 
releases 

  

Assess whether SWMU 80 
releases have impacted soil 
or groundwater outside of 
OU 20 and OU 24 

• Support site characterization 
• Provide data to support HHRA  

and ERA (soil samples only) 
• Provide data to assess potential 

remedial alternatives (soil  
samples only) 

• Passive soil gas samples in upper 
few inches of soil along IWPL 
where VOCs were conveyed 
(analyze for VOCs) 

• Soil samples next to and below  
IWPL along sections where VOCs 
may not have been conveyed 
(analyze for indicator chemicals 
based on historical chemical use or 
analyze for all COPC analytical 
suites where chemical use 
information is not available)  

OU 14 Tier 2 – Define extent 
of IWPL releases 

  

1) Define the nature and 
extent of SWMU 80 
releases identified in 
Tier 1 

• Support site characterization 
• Provide data to support HHRA and 

ERA (soil and groundwater 
samples only) 

• Provide data to assess potential 
remedial alternatives (soil and 
groundwater samples only) 

• Step-out passive soil gas samples 
• Step-out soil samples 
• Groundwater samples 

(HydroPunch® or equivalent 
sampling method) 

• Possibly install and sample 
monitoring wells 

2) Confirm clean areas 
identified in Tier 1 

• Support site characterization Soil and groundwater samples 
(HydroPunch or equivalent sampling 
method and possibly install and 
sample monitoring wells) 

OU 20   
OU 20 Tier 1 – Review 
results of recent 
investigations conducted by 
IT under approved plans 

Identify data gaps 

• Support site characterization  
• Provide data to support HHRA  

and ERA 
• Provide data to characterize fate 

and transport 
• Provide data to assess potential 

remedial alternatives 

• Assess recent investigations for 
data gaps 

(table continues) 
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Table 3-3 (continued) 

Data Quality and 
Use/Objectives Prioritized Data Use Critical Samples 

OU 20 Tier 2 – Fill data gaps   
Fill data gaps identified in 
Tier 1 to support site 
characterization  

• Support site characterization 
• Provide data to support HHRA  

and ERA 
• Provide data to assess potential 

remedial alternatives 

• TBD, may include: 
− well installation 
− media sampling 
− water level measurements 
− other data gathering, as needed 

OU 24   
OU 24 Tier 1 – Perform 
additional investigation at  
OU 24 

  

Determine presence and 
concentration of COPCs other 
than VOCs in groundwater  

• Support site characterization  
• Provide data to assess potential 

remedial alternatives 

• Groundwater samples from 
existing and proposed monitoring 
wells (analyzed for SVOCs 
and metals) 

Determine groundwater 
direction and gradient 

• Support site characterization 
• Provide data to characterize fate 

and transport 
• Provide data to assess potential 

remedial alternatives 

• Water level measurements in 
groundwater monitoring wells 

• Survey coordinates for  
monitoring wells 

• Tidal influence study 

Refine distribution of VOCs 
in the central portion of the 
plume and refine relationship 
between freshwater/saltwater 
interface zone and vertical 
distribution of VOCs 

• Support site characterization 
• Provide data to characterize fate 

and transport 
• Provide data to assess potential 

remedial alternatives 

• Field salinity measurements 
• Groundwater samples (analyzed 

for VOCs) 

Assess the condition of the 
quaywall beneath the San 
Diego Bay waterline 
downgradient of OU 24 

• Support site characterization and 
assess potential for off-site 
contaminant migration to San 
Diego Bay 

• Provide data to support the HHRA 
and ERA 

• Provide data to characterize fate 
and transport 

• Physical observations of the 
quaywall beneath the San Diego 
Bay waterline 

 (table continues) 
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Table 3-3 (continued) 

Data Quality and 
Use/Objectives Prioritized Data Use Critical Samples 

OU 24 Tier 2 – Fill data gaps   
Assess seepage through the 
quaywall for contaminants if 
damage or corrosion of the 
quaywall is observed below 
the San Diego Bay waterline 
and contaminants above 
investigative screening levels 
are present in the most 
downgradient wells 

• Support site characterization 
• Provide data to characterize fate 

and transport 
• Provide data to support HHRA 

and ERA 

• Seepage samples at quaywall 
downgradient of OU 24, if needed 

Fill other data gaps to support 
site characterization, if 
needed, based on OU 24 
Tier 1 results 

• Support site characterization  
• Provide data to support HHRA  

and ERA 
• Provide data to characterize fate 

and transport 
• Provide data to assess potential 

remedial alternatives 

• TBD, may include: 
− well installation 
− media sampling 

• Other data gathering, as needed 

OU 14, OU 20, and OU 24 
Tier 3 – Complete 
characterization 

  

Perform additional evaluation, 
as needed, to support risk 
assessments and removal 
actions and/or an FS (as 
needed) 

• Provide data to complete 
characterization 

• Provide data to support HHRA  
and ERA 

• Provide data to assess potential 
remedial alternatives 

• TBD, may include: 
− well installation 
− media sampling 
− water level measurements 

• Other data gathering, as needed 

Examples of Tier 3 Activities:   
Determine groundwater 
direction and gradient 

• Support site characterization  
and assess potential for off-site 
contaminant migration to  
San Diego Bay 

• Provide data to characterize fate 
and transport 

• Provide data to assess potential 
remedial alternatives 

• Measurements in groundwater 
monitoring wells 

• Survey coordinates for  
monitoring wells 

• Other investigations, as needed 
(type of investigations TBD) 

 (table continues) 
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Table 3-3 (continued) 

Data Quality and 
Use/Objectives Prioritized Data Use Critical Samples 

Determine presence and 
levels of contamination in 
groundwater 

• Support characterization  
• Provide data to support HHRA  

and ERA 
• Provide data to characterize fate 

and transport 
• Assess potential remedial 

alternatives 

• Samples from groundwater 
monitoring wells 

Determine hydraulic 
properties of water-yielding 
groundwater zones 

• Support characterization  
• Provide data to characterize fate 

and transport 
• Assess potential remedial 

alternatives 

• Hydraulic testing 

Assess physical properties 
of subsurface soil  

• Provide data to support vapor 
emissions model for risk 
assessment 

• Provide data to assess potential 
remedial alternatives 

• Geotechnical soil samples from 
representative subsurface soil units 

Assess subsurface geologic 
condition from borings 

• Provide data to characterize fate 
and transport  

• Lithologic logging of well borings 

Determine potential biota 
and ecological resources  

• Support screening-level ERA • Site reconnaissance 

Determine presence and 
levels of contamination in 
on-site soil (0–2 feet bgs) 

• Provide data to support the 
baseline HHRA for industrial 
worker 

• Provide data to develop scoping-
level ERA (0–6 feet bgs) 

• Support site characterization 
• Provide data to assess potential 

remedial alternatives 

• Surface and subsurface soil 
samples  

Determine presence and 
levels of contamination in 
on-site vadose zone soil  
(0–10 feet bgs) 

• Provide data to support the 
baseline HHRA for residential and 
construction worker receptors 

• Provide data to develop scoping-
level ERA (0–6 feet bgs) 

• Support site characterization 
• Provide data to assess potential 

remedial alternatives 

• Surface and subsurface soil 
samples  

 (table continues) 
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Table 3-3 (continued) 

Acronyms/Abbreviations:  
bgs – below ground surface 
COPC – chemical of potential concern 
ERA – ecological risk assessment 
FS – feasibility study 
HHRA – human-health risk assessment 
IT – International Technology Corporation 
IWPL – industrial waste pipeline 
OU – operable unit 
RI – remedial investigation 
SVOC – semivolatile organic compound 
SWMU – solid waste management unit 
TBD – to be determined 
VOC – volatile organic compound 

• technical staff including: 

– R. Tait, Ph.D., Technical Integration Manager 

– A. Temeshy, Ph.D., Human-Health Risk Assessor and Toxicologist  

– J. French, P.E., Environmental Engineer  

– J. Gilbert and J. Jordan, QA specialists  

The primary decision-makers are the Navy and the agency partners. 

3.1.1.2 CONCEPTUAL SITE MODEL 
The CSM includes the current understanding of the nature and extent of contamination 
associated with the IWPL and of potential exposures to human and ecological receptors.  
The nature and extent of contamination along portions of the IWPL (OU 14), at OU 20, 
and at OU 24 are defined by existing information from investigations listed in Table 2-3a 
of the FSP (Attachment A).  Potential exposure routes and receptors are presented on 
Figure 4-1 of the FSP (Attachment A). 

Chemicals of Potential Concern 

A chemical use survey of the industrial waste generation activities, laboratory testing  
of industrial wastewater samples at NAS North Island, institutional knowledge  
(Sanfedele, pers. com. 2001a), and environmental investigations performed in the vicinity 
of the former industrial waste treatment plant (OU 11) identified hexavalent chromium, 
copper, cadmium, cyanide, phenols, and methylene chloride as the major industrial 
wastewater constituents at NAS North Island.  Additionally, tetrachloroethene (PCE), 
trichloroethene (TCE), 1,1,1- trichloroethane (TCA), cis-1,2-dichloroethene (DCE), and 
vinyl chloride are the primary chemicals identified in groundwater at OUs 20 and 24.  
Based on this information, hexavalent chromium, copper, cadmium, cyanide, phenols, 
methylene chloride, PCE, TCE, 1,1,1-TCA, cis-1,2-DCE, and vinyl chloride are 
identified as preliminary chemicals of potential concern (COPCs).  Therefore, analytes for 
investigative purposes in this RI will include volatile organic compounds (VOCs), 
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semivolatile organic compounds (SVOCs), and metals (including hexavalent chromium). 
COPCs will be refined based on results of the RI.  Results of sampling performed by 
Navy Public Works Center as part of the Evaluation Monitoring Program for the 
industrial waste treatment plant will also be considered. 

Nature and Extent of Contamination 

The current understanding of the nature and extent of contamination at OU 14, OU 20, 
and OU 24 is described below. 

OU 14.  Based on previous investigations, the types of chemicals formerly discharged to 
the IWPL and the physical condition of the system have been extensively assessed. 
However, the characterization of the presence and nature and extent of contamination is 
not complete.  Previous testing of the physical condition of the IWPL (OU 14) indicated 
potential defects along approximately 20 percent of the pipeline sections and excessive 
leak rates during hydrostatic testing at three pump stations (stations 796, 1340, and 1343).  
Based on previous sampling data and historical information, contaminants that may be the 
result of releases from the IWPL are present in soil and groundwater at OU 20 and 
OU 24; therefore, OU 20 and OU 24 are included in this RI. 

Limited sampling has been conducted along the IWPL (OU 14) and has been primarily 
associated with removal of IWPL sections near Pier J/K and along Quentin Roosevelt 
Boulevard (see Figure 1-1 for sample locations, Attachment A to Appendix A of the  
RI Work Plan).  However, approximately 85 percent of the IWPL has not been assessed 
for the presence of contaminants that may have been released to soil or groundwater.  
Because the IWPL is a subsurface feature, leaks would have resulted in contaminants 
contained in industrial wastewater being released to the adjacent sediment or directly to 
groundwater in areas where the IWPL is below the water table.  Once released, the 
contaminants could migrate along the IWPL backfill or percolate downward through  
soil and impact underlying groundwater.  Impacted groundwater could migrate toward  
San Diego Bay.  Facility personnel do not recall instances of overtopping of manholes 
along the IWPL; therefore, surface releases are not considered in the conceptual model 
(Sanfedele, pers. com. 2001b). 

OU 20.  Previous investigations have identified a groundwater chlorinated solvent plume 
downgradient of Buildings 379 and 472 (OU 20), with TCE reported most frequently and 
generally at the highest concentrations.  Based on studies to date, the maximum extent of 
the TCE plume at OU 20 is approximately 1,600 feet wide and 2,700 feet long.  The 
distribution of chemicals suggests that multiple source areas have commingled into a 
contiguous plume that extends laterally at depth to the confined disposal facility (CDF) at 
Site 1 and vertically to approximately 75 feet below ground surface (bgs) beneath 
Buildings 1 and 2 (approximately 70 feet below mean lower low water [MLLW]).  
Shallow and deeper well pairs located in the downgradient portions of Site 1 were 
sampled for VOCs in 1998 and 1999.  Site 1 deeper well screens are similar in  
elevation to those of B-zone wells at OU 20.  In the most downgradient wells at  
Site 1, TCE was not reported in the shallow wells.  However, TCE was reported in  
some of the deeper Site 1 wells at concentrations above the proposed RI investigative 
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screening level for groundwater (U.S. EPA 2000b) of 81 micrograms per liter (µg/L) 
described in Section 3.1.3. 

The concentrations and vertical distribution of VOCs suggest the presence of residual 
dense nonaqueous-phase liquid (DNAPL) in the subsurface.  If present, DNAPL would 
have migrated vertically through the subsurface.  Dissolved VOCs have migrated 
downgradient from initial release areas and areas of residual DNAPL toward the CDF and 
San Diego Bay. 

Groundwater investigations to date have focused on defining the extent of VOCs.  They 
have not assessed other COPCs related to the IWPL or hydraulic gradients (to support the 
understanding of contaminant fate and transport).  Additional data are also needed to 
define the downgradient plume extent at depth and to determine whether the angler and 
aquatic ecological receptors in San Diego Bay should be included in the risk assessments. 

Recent groundwater characterization activities at OU 20 were conducted by International 
Technology Corporation (IT) under previously approved work plans (OHM 1998a,b; 
1999; 2000a).  Additional wells were installed to confirm the upgradient plume extent 
and further investigate the downgradient plume extent at depth.  Monitoring is being 
conducted to determine the presence of metals and SVOCs in groundwater and to 
calculate hydraulic gradients.  Limited soil analyses of samples collected from well 
borings were also performed.  Data from these activities will be reviewed as part of the 
SWMU 80 RI and assessed for additional data gaps. 

OU 24.  Previous investigations have identified a groundwater chlorinated solvent plume 
downgradient of Building 653 (OU 24), with cis-1,2-DCE and vinyl chloride reported 
most frequently and generally at the highest concentrations.  The source of contamination 
is thought to be a break in the IWPL near the upgradient portion of the plume. 
Groundwater investigations to date have focused on defining the extent of VOCs and the 
influence of the saltwater/freshwater interface zone on contaminant transport.  Site 
investigations have also assessed whether natural attenuation of VOCs is occurring.  In 
addition, the presence of polynuclear aromatic hydrocarbon (PAHs) has been assessed; 
however, the presence of SVOCs other than PAHs has not been determined.  The 
presence of metals has not been determined in all the site wells, nor have hydraulic 
gradients been determined. 

Quarterly monitoring of wells was conducted over a 2-year period (1998 to 2000) to 
assess plume extent and potential for natural attenuation.  Field activities performed  
as part of the groundwater monitoring program included groundwater sampling,  
a groundwater flow direction/velocity survey, site characterization using site 
characterization and analysis penetrometer system (SCAPS), monitoring well installation, 
and a groundwater salinity study.  The conclusions of these investigations, as they relate 
to the CSM, are discussed below.  Details of these investigations are presented in 
Appendix A of the RI Work Plan. 

The monitoring program has defined the approximate lateral and vertical extent of VOCs 
(about 250 feet wide and 500 feet long).  Groundwater samples were analyzed for PAHs 
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and total petroleum hydrocarbons for five quarters of monitoring, but were reported at 
low concentrations and only in some of the wells. 

Concentrations of cis-1,2-DCE and vinyl chloride were reported in some of the most 
downgradient A- and B-zone wells (653-MW-15A and -15B and salinity study well 
653-MW-20), which are approximately 60 feet south and upgradient of the quaywall.  
Concentrations of vinyl chloride in these wells have consistently been below the proposed 
RI investigative screening level for groundwater (U.S. EPA 2000b) of 525 µg/L described 
in Section 4.3.  Ambient water quality criteria have not been established for cis-1,2-DCE; 
however, the lowest observed effects level for saltwater aquatic ecological receptors is 
listed as 224,000 µg/L (U.S. EPA 1986, Buchman 1999).  VOCs generally have not been 
reported in C-zone wells (screened approximately 45 to 50 feet bgs [34 to 39 feet below 
MLLW]).  Additional data are needed to refine the lateral and vertical extent of the 
central portion (at and crossgradient of 653-MW-12) of the plume to support site 
characterization.  Additional monitoring data will be collected as part of the ongoing 
groundwater sampling program in accordance with the OU 24 Groundwater Sampling 
Work Plan (BEI 2001) to assess concentration trends in VOCs over a greater time period. 

A salinity study using two monitoring wells that are screened continuously over a  
30-foot interval across the B and C zones was conducted to investigate whether the 
freshwater/saltwater interface zone at the site inhibits downward migration of 
VOC-impacted groundwater (OHM 2001).  The top of the freshwater/saltwater interface 
zone was reported to be approximately 35 feet bgs.  A significant decrease (approximately 
80 percent) in the concentration of vinyl chloride was noted in the samples collected at  
4 feet below the top of the freshwater/saltwater interface zone relative to those collected  
4 feet above the interface zone (OHM 2001).  The density differences associated with  
the transition zone from freshwater to salt water appear to inhibit the vertical migration 
of VOCs. 

The 2 years of monitoring data indicate that natural attenuation is occurring in the 
upgradient portion of the plume, but VOC concentrations were fairly constant in 
downgradient impacted wells (OHM 2001).  Additional data will be collected as part of 
the ongoing groundwater sampling program to determine whether natural attenuation 
should be considered as a potential groundwater remedy. 

The quaywall system downgradient of OU 24 consists of two sets of sheet piles, concrete 
and interlocking steel, driven approximately 25 to 30 feet into the bay sediment to  
60 and 55 feet below MLLW (approximately 72 and 62 feet bgs), respectively.  The void 
between the two sets of sheet piles was filled with concrete.  The surface of sheet piles 
was coated with coal tar (Russell-Veteto Engineering, Inc. 1996).  The condition of the 
quaywall below the surface of San Diego Bay is not known.  According to construction 
drawings, a series of vertical and angled support piles underlies a 53.5-foot-wide strip 
adjacent to the quaywall. The piles are supported by a 2.5-foot-thick concrete cap 
installed at approximately 7 feet bgs (OHM 2001). 

In summary, the 2 years of quarterly groundwater monitoring has established the 
approximate extent of VOCs in groundwater. Plume stability will be assessed based on 



CLEAN 3 
CTO-0016/0194 

March 2003 

Section 3   Quality Assurance Objectives for Measurement 

Attachment B, QAPP – Final RI Work Plan  page B3-14 SWMU 80, NAS North Island 

results of ongoing groundwater monitoring.  The detailed investigation evaluating the 
relationship between the vertical distribution of VOCs and the freshwater/saltwater 
interface zone indicates that density differences between freshwater and saltwater beneath 
the site inhibit downward vertical migration of VOCs at OU 24.  Based on previous 
investigations, VOCs dissolved in groundwater at OU 24 migrated away from the source 
area in response to the hydraulic gradient.  OHM’s Groundwater Monitoring Summary 
Report (OHM 2001) concluded that deeper site contaminants that have migrated 
vertically to the interface would then move laterally along the freshwater/saltwater 
interface zone in response to average horizontal hydraulic gradients (OHM 2001).  
Natural attenuation, which appears to be occurring in groundwater at OU 24, would be 
expected to inhibit migration of VOCs.  Because VOCs are limited to depths well above 
the bottom of the quaywall, the quaywall system, if in good condition, would be expected 
to inhibit lateral migration to San Diego Bay.  Continued groundwater monitoring will 
provide additional information regarding plume stability. 

Potential Exposure Scenarios.  A CSM was developed to show the potential pathways 
that could result in adverse impacts to human and ecological receptors (Figure 4-1 of  
the FSP – Attachment A).  Potentially complete exposure pathways that will be 
considered in the risk assessments are shown, as well as pathways anticipated as being 
incomplete or insignificant contributors to risk.  Soil and groundwater are the primary 
media of focus.  If results of the RI indicate that an offshore release of COPCs related to 
SWMU 80 is occurring, off-site exposure pathways will also be evaluated. 

As discussed in Section 3.1.4, due to the large size of the project area and the potential 
that additional releases associated with the IWPL have occurred, the project area will be 
divided into subareas.  The subareas may be based on geographic locations of plumes or 
on similar physical and chemical characteristics, or they may be established to 
characterize important source areas.  Potential risks will be estimated for each subarea. 

Potential Receptors.  Potential on-site receptors in the project area include both human 
and terrestrial ecological receptors.  Based on historical information, the proposed CSM 
(Figure 4-1 of the FSP – Attachment A) postulates that on-site receptors potentially 
subject to contaminated soil or groundwater exposure related to releases from the IWPL 
include the following: 

• children and adult residents 

• office/industrial workers 

• construction workers involved in outdoor excavation activities 

• terrestrial biota if exposed to contaminants in soil 

If results of the RI indicate that contaminated groundwater related to releases from the 
IWPL are migrating through the quaywall or into the sediment porewater at San Diego 
Bay, potential off-site receptors will include both human and aquatic ecological receptors.  
The proposed CSM postulates that potential off-site receptors potentially subject to 
contaminated porewater or seepage through the quaywall downgradient of OU 24 include 
the following: 
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• subsistence and recreational 

• aquatic biota 

Potential Exposure Pathways.  The CSM postulates that children and adult residents, 
office/industrial workers, construction workers, and terrestrial biota in the project area 
could be exposed to COPCs through the following exposure pathways: 

• ingestion of impacted soil 

• dermal contact with impacted soil 

• dermal contact with groundwater (construction workers only) 

• inhalation of particulates that have been released from impacted soil 

• inhalation of chemical vapors released from soil and groundwater that 
accumulate in buildings (residents and industrial workers) or that are released to 
the atmosphere (construction workers, terrestrial biota) 

If contaminants in groundwater migrate through the quaywall or to sediment porewater at 
San Diego Bay, then the CSM postulates that aquatic biota and hypothetical anglers (both 
subsistence and recreational anglers) could be exposed to COPCs through the following 
exposure pathways: 

• consumption of impacted fish 

• ingestion of impacted porewater or seepage through the quaywall downgradient 
of OU 24 (aquatic biota only) 

Human Health.  Exposure assumptions for residential receptors are more conservative 
than those for any other on-site potential receptor.  Sites that do not pose an unacceptable 
risk under residential exposure conditions will, in turn, not pose an unacceptable risk 
under other, less rigorous land-use scenarios (e.g., industrial).  Although NAS North 
Island is an active base and no change in land use is planned in the foreseeable future, a 
residential scenario will be included to help risk managers make appropriate potential 
cleanup decisions. 

While the IWPL is a subsurface system at depths of approximately 8 to 20 feet bgs, 
shallow vadose zone soil (above 10 feet bgs) will be evaluated in the baseline HHRA to 
account for the potential mixing of soil in the upper 10 feet during future subsurface 
construction activities. 

If applicable, to assess the migration of contaminated groundwater through the quaywall 
or into sediment porewater at San Diego Bay, the risk will be estimated for a hypothetical 
recreational angler and for a subsistence angler.  The most credible and significant 
pathway of exposure for the angler is the ingestion of fish that are exposed to 
contaminated water seeping through the quaywall or entering sediment porewater.  The 
angler scenario provides a conservative assessment of risk for contaminants suspected to 
be entering San Diego Bay.  Navy and public boats traverse the channel downgradient 
from the project area as they enter and exit the bay.  Thus, the section of the bay 
downgradient of the project area is not considered a recreational area and, for this study, 
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direct exposure to the surface water is not considered.  Due to the limited access to bay 
sediments near the project area, direct exposure to the sediments at the bottom of the bay 
will not be evaluated.  The potential pathways are further described in Appendix B of the 
RI Work Plan, which presents the approach for the baseline HHRA. 

Ecological.  The preliminary CSM for ecological receptors related to the IWPL shows 
potential on-site exposure pathways between COPCs in soil or groundwater and 
ecological terrestrial receptors.  However, because of the paved surfaces (asphalt or 
gravel) throughout a majority of the project area, this pathway may be determined 
incomplete in the final conceptual model.  The preliminary conceptual model also shows 
potentially complete off-site exposure pathways between COPCs in groundwater seeping 
through the quaywall or entering porewater and aquatic receptors in San Diego Bay.  The 
potential terrestrial and aquatic ecological pathways are further described in Appendix C 
of the RI Work Plan, which presents the approach for the screening-level ERA. 

3.1.1.3 AVAILABLE RESOURCES 
The implementation of RI activities will be performed in tiers due to the large project area 
and the uncertainty related to the number and extent of releases associated with the 
IWPL.  Due to the large scope of the project it is anticipated that the project will be 
funded in stages over several years.  A preliminary schedule is proposed in Section 5 of 
the RI Work Plan based on the anticipated scope. 

3.1.1.4 SUMMARY PROBLEM STATEMENTS 
Based on the CSM, the following are summary problem statements for this RI. 

• OU 14 (outside OU 20 and OU 24) 

– Based on results of physical testing there is no evidence of breaks along 
approximately 43,000 feet of the IWPL; however, this has not been 
confirmed through collecting and analyzing samples. 

– Results of physical testing indicate the potential for releases along 
approximately 12,000 feet of the IWPL; however, the presence of impacted 
soil and groundwater has not been assessed through collecting and 
analyzing samples. 

– If releases from the IWPL have impacted soil or groundwater, the nature 
and extent of releases will need to be defined and the areas will need to be 
characterized to support risk assessments and remedial actions, if needed. 

• OU 20.  Previous investigations have identified a groundwater chlorinated 
solvent plume at OU 20 and have defined the approximate distribution of 
VOCs; however, the following aspects of site characterization are not complete. 

– The upgradient and crossgradient plume extent has not been confirmed. 

– Additional information on the downgradient plume extent at depth is 
needed to determine whether the angler and aquatic ecological receptors in 
San Diego Bay should be included in the risk assessments. 
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– The presence of COPCs related to the IWPL other than VOCs has not  
been determined. 

– Hydraulic gradients are needed to support the understanding of contaminant 
fate and transport. 

– Data are needed to support risk assessments and, if necessary, 
remedial actions. 

Recent groundwater characterization activities at OU 20 were conducted by IT 
under previously approved work plans and include installation of additional 
wells to confirm the upgradient plume extent and further investigate the 
downgradient plume extent both laterally and vertically; monitoring to 
determine the presence of metals and SVOCs in groundwater and to calculate 
hydraulic gradients; and limited soil sample analyses from well borings.  Data 
from these ongoing activities will be assessed as part of the SWMU 80 RI and 
for data gaps. 

• OU 24.  Previous investigations have identified a groundwater chlorinated 
solvent plume at OU 24, defined the approximate distribution of VOCs, 
indicated that natural attenuation of VOCs is occurring, assessed the presence of 
PAHs, indicated that the freshwater/saltwater interface zone inhibits downward 
vertical migration of contaminants in groundwater, and determined that the 
bottom of the quaywall downgradient of OU 24 is below the vertical depth of 
the VOC plume; however, the following aspects of site characterization are 
not complete. 

– The distribution of VOCs and relationship to the freshwater/saltwater 
interface zone needs to be refined. 

– The presence of COPCs related to the IWPL other than VOCs and PAHs 
has not been determined (i.e., SVOCs other than PAHs and metals). 

– Hydraulic gradients are needed to support the understanding of contaminant 
fate and transport. 

– The condition of the quaywall below the San Diego Bay waterline is needed 
to support the understanding of contaminant fate and transport. 

– Data are needed to support risk assessments and, if necessary, remedial 
actions/FS evaluations. 

3.1.2 Identify Decisions 
The immediate decision to be made is whether the contamination related to the IWPL 
poses an unacceptable risk to human health or the environment.  In order to make this 
decision, the spatial extent of contamination needs to be confirmed at OU 20 and OU 24, 
the IWPL needs to be investigated for presence and extent of SWMU 80 releases outside 
of OU 20 and OU 24, and the fate and transport of related contaminants needs to be 
characterized to determine whether the off-site angler who consumes fish from San Diego 
Bay should be considered a potential receptor in the baseline HHRA and whether  
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aquatic organisms in San Diego Bay should be considered potential receptors in the 
screening-level ERA. 

Remediation options will be explored in any FSs related to this work.  The following 
general questions and possible outcomes support decisions for the SWMU 80 RI.  The 
specific questions supporting decisions for portions of the study area (e.g., OU 14, 
OU 20, and OU 24) are summarized in Tables 3-4a, 3-4b, and 3-4c. 

3.1.2.1 NATURE AND EXTENT OF CONTAMINATION 
On-site and off-site investigations are discussed in the following sections. 

On-Site Investigation 

The following decision question relates to the on-site investigation of the nature and 
extent of contamination associated with SWMU 80 along the IWPL and at pump stations. 

• If SWMU 80 releases are identified in areas outside of OU 20 and OU 24, what 
are the distribution and contaminant concentrations that result in unacceptable 
risk to human health and/or the environment? 

The above decision question will be answered to reach one of the following decisions. 

• No further action related to the IWPL outside of OU 20 and OU 24 is planned 
because additional releases are not indicated. 

• Additional assessment will be performed (because releases outside of OU 20 
and OU 24 are identified that may pose an unacceptable risk to human health 
and/or the environment) until: 

– concentrations in on-site groundwater are defined to investigative screening 
levels, and/or the potential off-site impact to San Diego Bay is evaluated to 
determine whether the angler who consumes fish from San Diego Bay 
should be considered in the baseline HHRA and whether aquatic organisms 
in San Diego Bay should be considered in the screening-level ERA data; and 

– data are collected to support performing removal actions and/or an FS, 
if needed. 

• A recommendation for further action will be made (including removal actions 
and/or an FS, as appropriate) because the concentrations of chemicals 
associated with these releases are found to pose an unacceptable level of risk to 
human health and/or the environment. 
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Table 3-4a 
OU 20 Decision Questions Specific to Nature and Extent of Contamination 

Decision Questions  Possible Conclusions 
Nature and Extent of Contamination at OU 20 

Does the understanding of the nature and extent of 
contamination at OU 20 support quantifying 
potential risk to human health in a baseline 
HHRA, performing a screening-level ERA, 
and performing removal actions and/or an FS, 
if needed? 

 

Specifically: 
What COPCs other than VOCs are present in 
groundwater? 

Results of samples collected from groundwater monitoring 
wells will show either: 
• other COPCs are not present in groundwater at 

concentrations above investigative screening levels 
discussed in Section 3.1.3 and no further groundwater 
characterization or monitoring of SVOCs and/or 
metals will be performed, or 

• other COPCs are present in groundwater above 
investigative screening levels  and further on-site 
plume characterization will be performed and/or the 
potential impact to San Diego Bay will be assessed 
until: 
− data are collected to determine whether the 

angler who consumes fish from San Diego Bay 
should be considered in the baseline HHRA and 
whether aquatic organisms in San Diego Bay 
should be considered in the screening-level ERA, 
and 

− data are collected to support performing removal 
actions and/or an FS, if needed. 

Have previous groundwater screening data 
defined the upgradient VOC plume extent and 
are further investigations needed to determine 
the downgradient plume extent and potential 
migration of contaminated groundwater to 
San Diego Bay? 

Results of recent investigations performed at OU 20 by 
IT/OHM will show either: 
• the VOC plume extent is defined to investigative 

screening levels and no further VOC plume 
characterization will be performed, or 

• the VOC plume extent is not defined to investigative 
screening levels and further on-site VOC plume 
characterization will be performed and/or the  
potential off-site impact to San Diego Bay will be 
assessed until: 
− data are collected to determine whether the angler 

who consumes fish from San Diego Bay should be 
considered in the baseline HHRA and 

(table continues) 
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Table 3-4a (continued) 

Decision Questions  Possible Conclusions 

 whether aquatic organisms in San Diego Bay 
should be considered in the screening-level ERA, 
and 

− data are collected to support performing removal 
actions and/or an FS, if needed. 

What is the hydraulic gradient across OU 20? Evaluation of groundwater elevation data will show either: 
• hydraulic gradient data support characterization of 

contaminant fate and transport and no further 
characterization of the hydraulic gradient will be 
performed, or 

• additional hydraulic gradient data are needed and 
investigations will be performed to characterize 
contaminant fate and transport and to support 
performing removal actions and/or an FS, if needed.  

Acronyms/Abbreviations: 
COPC – chemical of potential concern 
ERA – ecological risk assessment 
FS – feasibility study 
HHRA – human-health risk assessment 
IT – International Technology Corporation 
OHM – OHM Remediation Services Corp. 
OU – operable unit 
SVOC – semivolatile organic compound 
VOC – volatile organic compound 
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Table 3-4b 
OU 24 Decision Questions Specific to Nature and Extent of Contamination 

Decision Questions  Possible Conclusions 
Nature and Extent of Contamination at OU 24 

Does the understanding of the nature and extent of 
contamination at OU 24 support quantifying 
potential risk to human health in a baseline 
HHRA, performing a screening-level ERA, and 
performing removal actions and/or an FS, if 
needed? 

 

Specifically: 
What COPCs other than VOCs and PAHs are 
present in groundwater? 

Results of samples collected from groundwater monitoring 
wells will show either: 
• other COPCs are not present in groundwater at 

concentrations above investigative screening levels 
discussed in Section 3.1.3 and no further groundwater 
characterization or monitoring of SVOCs and/or 
metals will be performed, or 

• other COPCs are present in groundwater above 
investigative screening levels and further on-site 
plume characterization and/or the potential impact to 
San Diego Bay will be assessed until: 
− data are collected to determine whether the angler 

who consumes fish from San Diego Bay should be 
considered in the baseline HHRA and whether 
aquatic organisms in San Diego Bay should be 
considered in the screening-level ERA, and 

− data are collected to support performance of 
removal actions and/or an FS, if needed. 

What is the distribution of VOCs in the central 
portion of the plume (at and crossgradient of 
MW-12)? 

Further evaluation to refine the VOC plume configuration 
(in the main body of the plume and near the quaywall) will 
show either: 
• the VOC plume characterization supports the risk 

assessments and performance of removal actions 
and/or an FS, if needed, and no further investigation 
of the plume extent will be performed, or 

• further investigation of the VOC plume extent is 
needed and will be performed until:  
− concentrations in on-site groundwater are defined 

to investigative screening levels; and 
− data are collected to support performing removal 

actions and/or an FS, if needed. 

(table continues) 
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Table 3-4b (continued) 

Decision Questions  Possible Conclusions 

What is the vertical distribution of VOCs 
relative to the freshwater/saltwater interface 
zone in the central portion of the plume (at and 
crossgradient of MW-12)? 

Further evaluation of the vertical distribution of VOCs 
relative to the freshwater/saltwater interface zone (in the 
central portion of the plume) will show either: 
• data characterize the vertical distribution of VOCs 

relative to the freshwater/saltwater interface zone in 
support of contaminant fate and transport, or 

• additional investigation is needed to support 
characterization of contaminant fate and transport, and 
to perform removal actions and/or an FS, as needed. 

What is the average hydraulic gradient? Evaluation of hydraulic gradients at OU 24 will show 
either: 
• hydraulic gradient data support characterization of 

contaminant fate and transport and no further 
characterization of the hydraulic gradient will be 
performed, or 

• additional investigation is needed to support 
characterization of contaminant fate and transport and 
to perform removal actions and/or an FS, as needed. 

What is the condition of the quaywall face 
downgradient of OU 24 beneath the San Diego 
Bay waterline? 

Visual observations of the condition of the quaywall face 
downgradient of OU 24 and beneath the San Diego Bay 
waterline will show either: 
• the quaywall face below the waterline downgradient of 

OU 24 is in good condition with no obvious 
deterioration or damage and sampling of water 
seepage through the quaywall will not be performed, 
or 

• indications of deterioration or damage to the quaywall 
is observed and sampling and analysis of water 
seepage through the quaywall will be performed for 
COPCs (other than SVOCs) that are greater than 
investigative screening levels, if any, in the most 
downgradient wells at OU 24. 

Acronyms/Abbreviations: 
COPC – chemical of potential concern 
ERA – ecological risk assessment 
FS – feasibility study 
HHRA – human-health risk assessment 
OU – operable unit 
PAH – polynuclear aromatic hydrocarbon 
SVOC – semivolatile organic compound 
VOC – volatile organic compound 
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Table 3-4c 
Potential Human-Health and Ecological Impacts 

Decision Questions Specific to Nature and Extent of Contamination 

Decision Questions  Possible Conclusions 

Human Health 
Do data support quantifying potential risk in a 
baseline HHRA? 

 

Specifically:  
What COPCs are present and at what 
concentrations in vadose zone soil in the  
0- to 2-foot depth? 

Evaluation of COPCs in vadose zone soil in the 0- to 
2-foot depth will show either: 
• characterization of this depth interval supports 

evaluation of the human-health risk for the 
construction worker, or 

• additional investigation is needed and will be 
performed until data are collected to support 
evaluation of potential risk to the construction worker 
in the baseline HHRA. 

What COPCs are present and at what 
concentrations in vadose zone soil in the  
0- to 10-foot depth? 

Evaluation of COPCs in vadose zone soil in the  
0- to 10-foot depth will show either: 
• characterization of this depth interval supports 

evaluation of the human-health risk for the industrial 
worker and hypothetical resident, or 

• additional investigation is needed and will be 
performed until data are collected to support 
evaluation of potential risk to the industrial worker 
and hypothetical resident in the baseline HHRA. 

Are the geotechnical parameters of vadose 
zone soil known? 

Evaluation of geotechnical parameters in vadose zone soil 
will show either: 
• geotechnical data support emissions modeling for the 

baseline HHRA, or 
• additional investigation is needed and will be 

performed until data are collected to support 
emissions modeling in the baseline HHRA. 

Are VOCs present in groundwater? Evaluation of VOCs in groundwater will show either: 
• VOCs are not present in groundwater and emissions 

modeling for groundwater will not be performed as 
part of the HHRA, or 

• VOCs are present in groundwater and emissions 
modeling for VOCs in groundwater will be performed 
as part of the HHRA. 

(table continues) 
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Table 3-4c (continued) 

Decision Questions  Possible Conclusions 

Potential Ecological Impact  
Do site conditions pose an unacceptable risk 
to biota? 

 

Specifically:  
What potential biota and ecological resources 
are present in the project area? 

Site reconnaissance and review of existing ecological 
surveys for the area will show either: 
• no potential biota or ecological resources are 

identified in the project area and no further action* is 
warranted, or 

• potential biota or ecological resources are identified in 
the project area and potential pathways are assessed. 

What COPCs are present and at what 
concentrations in vadose zone soil in the  
0- to 6-foot depth? 

No ERA-specific additional data will be collected for 
Tier 1 screening-level ERA per Navy guidance 
(DON 1999).  Soil data collected to support the HHRA 
will also support the ERA. 

Note: 
* a recommendation for no further action is contingent upon both the human-health and ecological 

impacts showing that there is no unacceptable risk at the site 

Acronyms/Abbreviations:  
COPC – chemical of potential concern 
ERA – ecological risk assessment 
HHRA – human-health risk assessment 
VOC – volatile organic compound 

The following decision questions relate to the on-site investigation of the nature and 
extent of SWMU 80 contamination at OU 20 and OU 24. 

• Does the level of SWMU 80 contamination at OU 20 and OU 24 pose 
unacceptable risk to human health and/or the environment? 

• Does the understanding of the nature and extent of contamination at OU 20 and 
OU 24 support 1) quantifying potential risk to human health in a baseline 
HHRA, 2) performing a screening-level ERA, and 3) performing removal 
actions and/or an FS, if needed? 

Specifically at OU 20, 

– What COPCs other than VOCs are present in groundwater? 

– Have previous groundwater screening data defined the upgradient VOC 
plume extent, and are further investigations needed to determine the 
downgradient plume extent and potential migration of contaminated 
groundwater to San Diego Bay? 

– What is the hydraulic gradient across OU 20? 
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Specifically at OU 24, 

– What COPCs other than VOCs and PAHs are present in groundwater? 

– What is the distribution of VOCs in the central portion of the plume (at and 
crossgradient of MW-12)? 

– What is the vertical distribution of VOCs relative to the 
freshwater/saltwater interface zone in the central portion of the plume (at 
and crossgradient of MW-12)? 

– What is the average hydraulic gradient? 

– What is the condition of the quaywall face downgradient of OU 24 beneath 
the San Diego Bay waterline? 

Another decision question to be addressed at OU 24: 

• Is natural attenuation contributing to contaminant reduction at OU 24? 

The decision questions related to characterization of contaminant nature and extent at 
OU 20 and OU 24 will be answered to reach one of the following decisions. 

• No further investigation at OU 20 and OU 24 is planned because contaminants 
related to SWMU 80 reported in soil or groundwater do not pose an 
unacceptable risk to human health and/or the environment. 

• Additional assessment will be performed until: 

– on-site contaminants are defined to investigative screening levels and/or the 
potential off-site impact to San Diego Bay is assessed to determine whether 
the angler who consumes fish from San Diego Bay should be considered in 
the baseline HHRA and whether aquatic organisms in San Diego Bay 
should be considered in the screening-level ERA; and 

– data are collected to support performing removal actions and/or an FS,  
if needed. 

• A removal action and/or an FS will be performed because the concentrations of 
chemicals associated with these releases are found to pose an unacceptable level 
of risk to human health and/or the environment. 

Possible outcomes for specific decision questions to support decisions for characterizing 
the nature and extent of contamination at OU 20 and OU 24 are presented in Tables 3-4a 
and 3-4b, respectively. 

The decision question related to OU 24 regarding natural attenuation will be answered to 
reach one of the following decisions. 

• At OU 24 biodegradation will be considered in the FS as a potential remedy (if 
an FS is warranted) if it is effective in reducing VOC concentrations. 

• At OU 24 biodegradation will not be considered in the FS as a potential remedy 
(if an FS is warranted) if it is not effective in reducing VOC concentrations. 
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Off-Site Investigation 

The following general decision question relates to the potential off-site migration of 
IWPL contaminants to San Diego Bay. 

• Has contaminated groundwater above investigative screening levels related to 
SWMU 80 migrated to sediment porewater or is it seeping through the quaywall 
downgradient of OU 24 at San Diego Bay? 

The decision question related to the potential off-site migration of IWPL contaminants to 
San Diego Bay will be answered to reach one of the following decisions. 

• If contaminated groundwater above investigative screening levels related to 
SWMU 80 has not migrated to sediment porewater and is not seeping through 
the quaywall downgradient of OU 24 at San Diego Bay, then the angler who 
consumes fish from San Diego Bay will not be considered in the baseline 
HHRA and aquatic organisms in San Diego Bay will not be considered in the 
screening-level ERA. 

• If contaminated groundwater above investigative screening levels related to 
SWMU 80 has migrated to sediment porewater or is seeping through the 
quaywall downgradient of OU 24 at San Diego Bay, then the angler who 
consumes fish from San Diego Bay will be considered in the baseline HHRA 
and aquatic organisms in San Diego Bay will be considered in the screening-
level ERA. 

3.1.2.2 HUMAN HEALTH 
The following decision question relates to the potential human receptors in the 
project area. 

• Are data sufficient to perform a baseline HHRA?  

Specifically, 

– What COPCs are present and at what concentrations in vadose zone soil in 
the 0- to 2-foot depth? 

– What COPCs are present and at what concentrations in vadose zone soil in 
the 0- to 10-foot depth? 

– Are the geotechnical parameters of vadose zone soil known? 

– Are VOCs present in groundwater? 

The decision question related to potential human receptors will be answered to reach one 
of the following conclusions. 

• The site conditions pose an acceptable risk to potential human receptors and no 
further action is warranted. 

• The site conditions pose an unacceptable risk and further action (i.e., removal 
actions and/or an FS) is warranted. 
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Possible outcomes for specific decision questions to support decisions for characterizing 
the potential risk to human receptors are presented in Table 3-4c. 

3.1.2.3 ECOLOGICAL IMPACTS 
The following decision question relates to the potential ecological receptors in the 
project area. 

• Do site conditions pose an unacceptable risk to biota? 

Specifically, 

– What potential biota and ecological resources are present in the project 
area? 

– What physical and biological information is available from existing reports 
to support the screening-level ERA? 

– What COPCs are present and at what concentrations in vadose zone soil in 
the 0- to 6-foot depth? 

The decision question related to potential ecological receptors will be answered to reach 
one of the following conclusions. 

• Potential biota and ecological resources are not identified in the project area or 
the site conditions pose an acceptable risk and no further action is warranted. 

• The site conditions pose a potentially unacceptable risk that requires additional 
evaluation with a Tier 2 baseline ERA, followed by ERA Tiers 3 through 8, 
as needed. 

• The site conditions pose an unacceptable risk and further action (i.e., removal 
actions and/or an FS) is warranted. 

No ERA-specific additional data will be collected for Tier 1 ERA per Navy guidance 
(DON 1999). Soil data collected to support the HHRA will also support the ERA. 
Possible outcomes for specific decision questions to support decisions for characterizing 
the potential risk to ecological receptors are presented in Table 3-4c. 

A recommendation for no further action is contingent upon both the human-health and 
ecological impacts showing that there is no unacceptable risk at the site. 

3.1.3 Identify Decision Inputs 
Specific inputs are needed for the baseline HHRA, the screening-level ERA, the 
investigation of the IWPL outside OU 20 and OU 24, and soil and groundwater 
investigations at OU 20 and OU 24.  Information about the chemicals present in soil and 
groundwater in the project area is important to all of the site decisions.  Based on the 
preliminary COPCs identified in Section 3.1.1.2, the analytical chemical methods listed 
in Table 3-5 were chosen for the RI.  The reason each method is included is also 
presented in this table. 
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Table 3-5 
Analytical Chemical Methods and Rationale 

Analytical Chemical Methods Rationale for Selection 

Soil, Groundwater 
VOCs plus TICs/U.S. EPA 8260B Past waste stream constituents from the IWPL 
SVOCs plus TICs/low level U.S. EPA 8270Ca Past waste stream constituents from the IWPL 
TAL metals/U.S. EPA 6010B Past waste stream  constituents from the IWPL 
Hexavalent chromium/U.S. EPA 7196A Past waste stream  constituents from the IWPL 

Seepage Samples at the OU 24 Quaywall 
Face, if collectedb 

 

VOCs plus TICs/U.S. EPA 8260B Only analyze if detected above investigative screening 
levels in the groundwater in the most downgradient wells 

TAL metals/U.S. EPA 6010B  Only analyze if detected above investigative screening 
levels in the groundwater in the most downgradient wells

Hexavalent chromium/U.S. EPA 7196A Only analyze if detected above investigative screening 
levels in the groundwater in the most downgradient wells

Notes: 
a low level U.S. EPA Method 8270C will be used for PAHs to achieve method detection 

limits lower than typically attained those for SVOC analysis for use in HHRA and ERA 
b if collected, seepage samples will not be analyzed for SVOCs (including PAHs) 

because of possible contribution of SVOCs from the “coal tar” coating on the quaywall 
surface 

Acronyms/Abbreviations: 
ERA – ecological risk assessment 
HHRA – human-health risk assessment 
IWPL – industrial waste pipeline 
OU – operable unit 
PAH – polynuclear aromatic hydrocarbon 
SVOC – semivolatile organic compound 
TAL – target analyte list 
TIC – tentatively identified compound 
U.S. EPA − United States Environmental Protection Agency 
VOC – volatile organic compound 
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Because the data will be used to make risk management decisions about the site, the data 
will meet PARCC requirements specified in Section 3.2.2.  An attempt was made to  
identify U.S. EPA methods with method reporting limits less than project-specific screening 
levels to provide meaningful data input to the decision questions.  For example, PAH 
analysis is included in the standard SVOC analytical method; however, the reporting  
limits for the SVOC method are well above risk-based soil screening levels (residential 
preliminary remediation goals [PRGs]) for some of the PAH compounds.  To rectify this 
problem, low level U.S. EPA Method 8270C was specified for SVOC analysis (including 
PAHs) to achieve lower reporting limits for input into the risk assessment calculations.  The 
selected analytical methods, method reporting limits, and project-specific threshold levels 
are discussed in Section 3.2.4.1. 

In addition to analytical results, the decision questions rely on screening levels, 
toxicological data, default parameters, and comparison data from other studies.  Health-
based investigative screening levels will be used to aid in the evaluation of data to 
support site characterization.  Since no beneficial uses for groundwater at NAS North 
Island have been identified in the RWQCB Basin Plan, there are limited potential 
exposure pathways associated with groundwater (e.g., inhalation of vapors, dermal 
contact for the construction worker).  However, if contaminants in groundwater migrate 
to San Diego Bay, the angler or aquatic receptors could be exposed to contaminated 
media (e.g., consumption of impacted fish).  Based on potential exposure scenarios 
postulated in the CSM, no appropriate regulatory criteria are available for site 
groundwater.  While inappropriate for groundwater, chemical concentrations for 
consumption of organisms and the criterion for saltwater aquatic life (4-day criteria 
continuous concentration) included in California Toxics Rule will be used as 
investigative screening levels.  If dissolved contaminant concentrations do not exceed 
California Toxics Rule criteria in groundwater, then concentrations in San Diego Bay 
would not be exceeded.  U.S. EPA Region 9 PRGs will be used as investigative screening 
levels for soil.  Inputs necessary to resolve decision questions and the sources of the data 
inputs are included in Table 3-6. 

Guidance inputs that will be used to determine the data inputs to make decisions include 
the following: 

• Guidance for Data Useability in Risk Assessment (U.S. EPA 1992a) 

• Guidance for Data Quality Assessment (U.S. EPA 2000c) 

• preliminary potential applicable or relevant and appropriate requirements as 
discussed in Section 2.3 of the RI Work Plan 
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Table 3-6 
Data Inputs and Sources 

Data Inputs Source 

Decisions related to soil  
Physical soil data including grain size, porosity, 
total organic carbon, particle size distribution, 
and vertical hydraulic conductivity for use in 
emissions model 

• Results of geotechnical analysis samples 

Chemical data for soil at 0–2 feet bgs for extent 
of contamination and industrial receptors 

• Chemical results of past and ongoing investigations 
• Chemical results of the RI investigation 

Chemical data for soil at 0–10 feet bgs for 
extent of contamination and residential and 
construction worker receptors 

• Chemical results of past and ongoing investigations 
• Chemical results of the RI investigation 

Chemical data for soil at 0–6 feet bgs for ERA • Chemical results of past and ongoing investigations 
• Chemical results of the RI investigation 
• No ERA-specific additional data will be collected for 

Tier 1, ERA per Navy guidance (DON 1999) 

Risk-based human-health and investigative 
screening levels for soil 

• Region 9 PRG table (U.S. EPA 2002b) 

Soil screening levels for ecological receptors • Toxicity reference values (DTSC 2000) 

Decisions related to groundwater  
Analytical data for groundwater • Past and ongoing groundwater sampling events 

• Chemical results of the RI 
Hydraulic gradients • Previous and ongoing water levels at OU 20 

• RI water level data including tidal influence study at 
OU 24 

• RI well survey data  
Risk-based human-health and investigative 
screening levels for groundwater 

• California Toxics Rule (U.S. EPA 2000b), consumption 
of organisms  

Risk-based ecological screening levels • California Toxics Rule criterion for saltwater aquatic  
life (4-day criteria continuous concentration; 
U.S. EPA 2000b) 

• U.S. EPA-recommended NAWQC, protection of aquatic 
life (U.S. EPA 2002a) 

(table continues) 
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Table 3-6 (continued) 

Data Inputs Source 

General site decisions  
Background metals concentrations in soil and 
groundwater 

• JEG (1995) 

Ambient PAH and copper concentrations in 
San Diego Bay 

• Katz (1998) 

Toxicological information about COPCs such as 
RfDs and cancer slope factors for HHRA 

• IRIS, HEAST (U.S. EPA 2002c), Region 9 PRG Table 
(U.S. EPA 2002b) 

Supplemental toxicological information about 
COCs for ERA 

• Based on case-by-case scientific literature search 

Standard default values used in dose equations 
for HHRA  

• Region 9 PRG Table (U.S. EPA 2002b) 
• Preliminary Endangerment Guidance Manual 

(Cal/EPA 1994) 
•  Values tabulated in Appendix B of the Work Plan, 

Baseline Human-Health Risk Assessment Approach 

Acronyms/Abbreviations: 
bgs – below ground surface 
COC – chemical of concern 
COPC – chemical of potential concern 
ERA – ecological risk assessment 
HEAST – Health Effects Assessment Summary Tables 
HHRA – human-health risk assessment 
IRIS – Integrated Risk Information System 
NAWQC – National Ambient Water Quality Criteria 
OU – operable unit 
PAH – polynuclear aromatic hydrocarbon 
PRG – preliminary remediation goal  
RfD – reference dose 
RI – remedial investigation 
U.S. EPA – United States Environmental Protection Agency 
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3.1.4 Define Study Boundaries 
The boundaries of the investigation area include the following. 

• Two portions of the industrial waste conveyance system to be investigated are 
described below: 

– the IWPL from where the pipeline exits buildings to the boundary of the 
industrial waste treatment complex (OU 11), except for a section of IWPL 
from where it exits Building 466 to where it adjoins the IWPL from 
Building 469 (Paint and Strip Administration Building, which was used as 
an office building, did not generate wastes, and was misidentified as a 
SWMU; therefore, the Interim Measures Assessment/Current Conditions 
Report (BNI 2001) recommended that Building 466 be removed from the 
SWMU list); and 

– waste transfer pump stations (stations 1341 through 1345 [SWMUs 45 
through 49], 760, 1340, 1346, and acid waste pump station south of 
Building 653). 

• Step-out sample locations from the IWPL and pump stations in project-related 
release areas will be used to define the vertical and lateral extent of soil  
and/or groundwater contaminant concentrations greater than investigative 
screening values. 

• The lateral boundaries for contaminated groundwater are defined as the extent 
of groundwater impacted by the IWPL greater than investigative screening 
levels.  If contaminated groundwater above investigative screening levels 
extends to the shoreline, then the impact of project-related contamination to the 
angler and potential aquatic receptors in San Diego Bay will need to be 
evaluated and may include sampling water seepage through the quaywall 
downgradient of OU 24. 

• The vertical boundaries will extend up to a depth of 10 feet bgs for vadose zone 
soil sampling, and to the depth necessary to characterize the groundwater above 
investigative screening levels. 

• The temporal boundary for the first tier of investigation proposed in this RI is 
anticipated to begin in 2003. 

• RI activities will be performed as part of corrective action under the IR 
Program, in accordance with the Federal Facility Site Remediation Agreement.  
The former IWPL operated under a California Resource Conservation and 
Recovery Act (RCRA) hazardous waste facility (HWF) permit for NAS North 
Island and is currently subject to closure under that permit.  The HWF permit 
allows for temporary suspension of closure where corrective action is 
commenced to address a previously unknown release not contemplated in the 
closure plan. 

The scale of decisions will be based on delineation of subareas.  Due to the large size of 
the project area and the potential that additional releases associated with the IWPL have 
occurred, the project area will be divided into subareas for purposes of investigation, risk 
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assessments, and evaluation of remedial options, if needed.  The subareas may be based 
on geographical plume locations or similar physical and chemical characteristics, or they 
may be established to characterize important source areas.  Subareas will be designated 
once sufficient RI data are available and the scale of subareas will be based on RI 
sampling results. 

The Building 66 area has been designated as a subarea for purposes of this RI.  The 
Building 66 area is a non-Comprehensive Environmental Response, Compensation, and 
Liability Act site that has been investigated and will be remediated under the underground 
storage tank (UST) program with the RWQCB as the lead agency.  As described in 
Appendix A of the RI Work Plan, light nonaqueous-phase liquid (LNAPL) is present in the 
subsurface in the Building 66 area and is attributed to former USTs and fuel piping.  The 
tanks in this area generally stored gasoline, lubrication oil, and jet propellant grade 5.  Tank 
997 stored waste lubrication oil and solvents.  Relatively low concentrations of VOCs have 
also been reported in soil and groundwater samples collected in this area.  While the source 
of VOCs reported in this area is not known, it is suggested in the Site Assessment Report 
and Corrective Action Plan (CAP) II (OHM and Ogden 1998) that the VOCs may be 
related to nearby defects in the IWPL.  Vacuum-enhanced free product recovery was 
proposed in the revised CAP (OHM 2000b) to address LNAPL and elevated methane levels 
in this area.  Methane in this area is believed to be produced by the anaerobic degradation 
of petroleum hydrocarbons, including LNA3PL.  Due to the presence of LNAPL in the 
subsurface and associated dissolved chemicals in groundwater, the investigation of the 
IWPL in this subarea will be performed upon completion of the LNAPL remediation, if 
needed (the LNAPL remediation may address all contaminants, since some of the COPCs 
are in the same general chemical classes). 

Access to the base and project area will be coordinated with base security.  All 
investigative work will be coordinated with the Resident Officer in Charge of 
Construction (ROICC) by obtaining site approval for work at NAS North Island.  
Investigative work at the shoreline, if needed, will be coordinated with the schedule of 
incoming vessels and the Harbormaster.  Since OU 24 is an operational air compressor 
plant and a restricted area with limited access (controlled by a locked gate and an on-duty 
officer), coordination with the on-duty officer will be required to assure access to sample 
locations and the safe operation of equipment.  Three wells at OU 24 (653-MW-15A, 
-15B, -15C) are located within the restricted pier north of OU 24.  Access to sample 
locations within this and other restricted areas, if needed, will be coordinated with the 
ROICC and base security.  Sampling in some locations may be constrained by the 
abundance of underground structures (e.g., quaywall support structures) and utilities. 

3.1.5 Develop Decision Rules 
Results of the HHRA and ERA will integrate data from this RI study and previous and 
ongoing investigations, as applicable, to determine whether SWMU 80 contamination 
presents unacceptable risk to human health and/or the environment and to determine 
whether a recommendation for no further action, further investigation, removal action, or 
an FS is supported. The decision rules for the SWMU 80 RI are discussed in the 
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following subsections.  The flowcharts presented on Figures 4-2, 4-3, and 4-4 of the FSP 
(Attachment A) summarize the decision rules and incorporate the tiered sampling 
approach for investigations at OU 14, OU 20, and OU 24, respectively. Generalized 
decision rules for conducting the baseline HHRA and ERA are shown in the flowchart 
presented on Figure 4-5 of the FSP (Attachment A). 

3.1.5.1 NATURE AND EXTENT OF CONTAMINATION 
The following general decision rules relate to the on-site investigation of the nature and 
extent of SWMU 80 contamination outside of OU 20 and OU 24. 

• If SWMU 80 releases are not indicated from Tier 1 passive soil gas sampling 
and initial soil sampling along the IWPL (confirmed by Tier 2 limited soil and 
groundwater sampling), then no further action will be recommended for those 
portions of the IWPL. 

•  If SWMU 80 releases are indicated from initial sampling along the IWPL in  
Tier 1, then the lateral extent at Tier 2 step-out locations, followed by Tier 3 
investigations to complete characterization, will be performed until data are 
collected to support performing the baseline HHRA, screening-level ERA, and 
removal actions and/or an FS (if needed).  Addenda to the RI Work Plan 
detailing Tier 2 and 3 sampling will be prepared. 

The following general decision rules relate to the on-site investigation of the nature and 
extent of SWMU 80 contamination at OU 20 and OU 24. 

• If data from Tier 1 recent activities at OU 20 and proposed RI activities at 
OU 24 support performing the baseline HHRA, screening-level ERA, and 
removal actions and/or an FS (if needed) and define the extent of contamination 
to investigative screening levels, then a recommendation that site 
characterization is complete will be made. 

• If data from recent and proposed RI activities do not support performing the 
baseline HHRA, screening-level ERA, and removal actions and/or an FS (if 
needed) or do not define the extent of contamination to investigative screening 
levels, then further investigation will be performed in Tier 2 to fill data gaps 
followed by Tier 3 investigations to complete characterization.  Addenda to the 
RI Work Plan will be prepared, as needed, describing additional investigations. 

The following general decision rule relates to the potential off-site migration of 
SWMU 80 contaminants to San Diego Bay. 

• If contaminated groundwater above investigative screening levels related to the 
IWPL has migrated to sediment porewater or is seeping through the quaywall 
downgradient of OU 24, then the angler who consumes fish from San Diego 
Bay will be considered as a potential receptor in the baseline HHRA and aquatic 
organisms in San Diego Bay will be considered as potential receptors in the 
screening-level ERA. 
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3.1.5.2 HUMAN HEALTH 
Decision rules pertaining to the HHRA follow. 

• If the cancer risk due to SWMU 80 releases of COPCs is less than 1 × 10-6 and 
all hazard indices summed for specific toxic endpoint is less than 1, then a 
recommendation for no further action will be pursued. 

• If the cancer risk due to SWMU 80 releases of COPCs is between 1 × 10-6 and  
1 × 10-4 and the hazard quotient for each specific toxic endpoint is less than 1, 
then a risk management evaluation will be undertaken. 

• If the cancer risk due to SWMU 80 releases of COPCs is greater than 1 × 10-4 or 
the hazard quotient for an individual specific toxic endpoint is greater than 1, 
then further action will be recommended to reduce the risk to acceptable levels 
and may include removal actions and/or an FS. 

3.1.5.3 ECOLOGICAL IMPACTS 
Decision rules relating to the ERA follow. 

• If COPCs are not present in soil or groundwater at concentrations that present 
an unacceptable risk to potential ecological receptors, then a recommendation 
for no further action will be pursued. 

• If COPCs are present in soil or groundwater at concentrations that potentially 
present an unacceptable risk to potential ecological receptors, then there will be 
a recommendation for progression to the Tier 2 baseline ERA, and Tiers 3 
through 8, as needed. 

• If COPCs are present in soil or groundwater at concentrations that present an 
unacceptable risk to potential ecological receptors, then removal actions and/or 
an FS will be recommended. 

A recommendation for no further action is contingent upon both the human-health and 
ecological impacts showing that there is no unacceptable risk at the site. 

3.1.6 Specify Tolerance Limits on Decision Errors 
There are two types of decision errors:  sampling design errors and measurement errors.  
Sampling design errors are a function of the selection of sample locations, number of 
samples, or analytical methods used to characterize the site to be studied.  Measurement 
errors are a function of the procedures used to collect the data.  Random and systematic 
measurement errors are introduced in the measurement process during physical sample 
collection, sample handling, sample preparation, sample analysis, data reduction, data 
transmission, and data storage.  Total study error directly affects the probability of 
making decision errors. 

Decision errors are reduced by controlling the type of error determined to contribute the 
largest component to total study error.  For this RI, sampling design error is believed to be 
the greatest potential contributor to overall error.  Measurement error is also discussed 
below, but because of the QC procedures in place for the program, it is believed to 
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contribute less to overall error.  This assumption will be verified later by examination of 
the QC and data validation results. 

3.1.6.1 SAMPLING DESIGN ERROR 
The first investigation tier for OU 14 will include sampling to identify contaminant 
release areas along the IWPL outside of known release areas (OU 20, OU 24, 
southwestern portion of the OU 11 groundwater plume, and Building 66 area).  This will 
be accomplished by collecting passive soil gas samples and soil samples.  Passive soil gas 
will be used as a screening tool to detect VOCs along the IWPL downstream of facilities 
that used solvents.  Soil samples will be collected along portions of the IWPL where 
VOCs may not have been conveyed or if the waste stream components are unknown. 

Potential decision errors associated with this approach are as follows. 

• Screening for VOCs using passive soil gas could miss a release area. 

• Concentrations that are unrelated to the IWPL could be detected. 

• The sample spacing could miss a release that is located entirely between 
two samples. 

Errors associated with passive soil gas as a screening technique are not considered 
significant along reaches of the IWPL that conveyed wastewater containing VOCs.  The 
proposed passive soil gas method (EMFLUX® Soil Gas Investigating System [EMFLUX 
system]) is verified technology through the U.S. EPA Superfund Innovative Technology 
Evaluation Program (U.S. EPA 1998).  U.S. EPA’s verification evaluation compared the 
EMFLUX passive soil gas technology to a reference soil sampling method and an active 
soil gas collection technology.  The EMFLUX system identified the presence of all of the 
VOCs detected by the active soil gas sampling method in 24 of 25 cases.  Additionally,  
in 7 of 31 cases, the EMFLUX system also reported VOCs that the reference method did 
not detect but were reported in previous soil and groundwater samples collected at the 
demonstration sites, suggesting that it could detect the presence of lower concentrations 
of VOCs in soil gas than the active soil gas method.  U.S. EPA’s Environmental 
Technology Verification Program Verification Statement summarizes findings of its 
evaluation and is included in Appendix D of the RI Work Plan.  The entire report is  
72 pages; a copy of the entire report, EPA’s Technology Verification Report Soil Gas 
Sampling Technology, Quadrel Services, Inc., EMFLUX Soil Gas System, can be found 
on the Internet (www.epa.gov/ORD/SITE/reports/138.htm). 

Errors associated with soil gas sample contamination from VOCs in ambient air are not 
considered significant.  This refers to both 1) possible contamination from ambient air 
during sampler installation and retrieval and 2) short-circuiting with ambient air when the 
sampler is in the subsurface.  Ambient air blanks will be collected to check for possible 
sample contamination during sampler installation and retrieval. The soil gas contractor’s 
experience collecting soil gas data for more than 10 years has shown that the EMFLUX 
collector, when placed to a 4-inch depth, is not biased (short-circuited) by compounds in 
ambient air.  The EMFLUX adsorbent cartridges are contained within borosilicate 

http://www.epa.gov/ORD/SITE/reports/138.htm
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sampling vials, which when placed inverted in the ground allow gas to enter only from 
the subsurface.  Furthermore, the hole above the vial is collapsed and packed with soil, 
sealing the collector in the ground (O’Neill, pers. com. 2002). 

Soil gas samples may be biased (short-circuited) by ambient air when collected with an 
active soil gas method.  These methods employ pumps and are prone to draw ambient air 
down the sampling holes.  Because the EMFLUX system is a passive method, neither 
pumps nor vacuums are associated with the method and the only gas entering the 
sampling vial is from the subsurface (O’Neill, pers. com. 2002). 

The passive soil gas technology was successfully implemented at IR Site 9, NAS North 
Island, to define the extent of VOCs.  However, to demonstrate the applicability of the 
technology for the project area, passive soil gas samples will first be collected and 
analyzed near wells with known VOC concentrations in areas (including nondetect areas) 
with different water table depths before samples are collected along the IWPL.  Along 
sections of the IWPL that reportedly did not convey wastewater containing VOCs, soil 
samples will be collected and analyzed for chemicals that are indicative of wastewater 
discharges from upstream facilities.  Along sections of the IWPL where waste 
constituents are unknown, soil samples will be collected and analyzed for all COPC 
analytical suites. 

To reduce the possibility of falsely attributing contaminants to past releases from the 
IWPL, data from other environmental sites will be considered to aid data interpretation 
for the SWMU 80 RI.  This error would not result in missing contaminated areas and 
therefore is not considered significant.  In the worst case, contamination that resulted 
from unrelated releases would be inappropriately included in SWMU 80 RI activities. 

Because the IWPL is a linear feature, a systematic random sampling design will be used 
to investigate whether there are areas outside of OU 20 and OU 24 that have been 
impacted by SWMU 80 releases.  Systematic sampling was selected to assure that the 
IWPL is fully and uniformly represented.  To make the systematic sampling a probability-
based design, the initial unit for the first sample for the sample size (spacing) n is chosen 
at random, then the remaining units (n-1) are chosen so all n are located according to 
some pattern (Gilbert 1987).  A judgmental approach will be used to adjust some of the 
sample locations to be closer to previously identified potential defects.  A judgmental 
approach will also be applied to investigate the pump stations and target other areas along 
the IWPL that may be more prone to releases, such as manholes and pipeline bends. 

The IWPL will be divided into sections with different sample spacing.  To confirm that 
releases impacting soil or groundwater have not occurred along portions of the IWPL 
where breaks were not indicated from previous physical pipeline testing, samples will be 
collected at a maximum spacing of 100 feet.  To assess whether releases have impacted 
soil or groundwater along portions of the IWPL where potential for releases was indicated 
from previous physical pipeline testing, samples will be collected at a maximum spacing 
of 50 feet.  To control design error for sampling along the IWPL, the selection of sample 
spacing considers the dimensions of the existing plumes identified at OU 20 and OU 24.  
The smaller of the two plumes is at OU 24 with approximate dimensions of 250 feet wide 
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by 500 feet long.  The larger plume at OU 20 is approximately 1,600 feet wide by 2,700 feet 
long.  A sample spacing of no more than 250 feet will result in a confidence level of  
100 percent that a plume with the same width as the OU 24 plume will be identified.  
Selecting a sample spacing of less than 250 feet increases confidence in identifying a plume 
smaller than OU 24. 

The probability of a sample encountering a plume along the IWPL is: 

P(d) = 1 for D ≥ S 

P(d) = D/S for D ≤ S 

where 
P(d) = probability of detecting a release along the IWPL 
S = spacing between samples 
D = plume length along the IWPL 

The sampling error (concluding that a portion of the pipeline is not impacted when it 
actually is) is defined as: 

P(m) = 1- P(d) 

where 
P(m) = probability of missing a release along the pipeline 

If results of passive soil gas and initial soil samples indicate releases, then a judgmental 
sampling approach will apply to follow-up sampling to define the nature and extent of the 
releases.  Additional passive soil gas and soil samples will be collected at step-out sampling 
locations to aid in defining the lateral extent of release areas.  A judgmental approach will 
also be applied to select soil and groundwater sample locations along nonimpacted portions 
of the IWPL to confirm Tier 1 initial sampling data.  Because judgmental sampling will be 
used, statistical limits on decision errors are not quantifiable. 

LNAPL remediation is planned in the Building 66 area under the UST program at NAS 
North Island.  Investigation, if needed, of the IWPL in this subarea will be performed 
upon completion of the LNAPL remediation.  If needed, the sample design for 
investigation of this area will consider available data for this area and be determined upon 
completion of LNAPL remediation.  Any additional data needed in the Building 66 area 
to support the SWMU 80 RI will be detailed in an addendum to the RI Work Plan. 

Any additional investigation needed at OU 20 and activities currently proposed in the RI 
Work Plan at OU 24 will focus on filling data gaps to define the nature and extent of 
groundwater contamination.  Thus, a judgmental sampling approach will be used to 
collect targeted information in order to fill data gaps.  Because judgmental sampling will 
be used, statistical limits on decision errors are not quantifiable. 

As the RI progresses and more information is available regarding the number, locations, 
and nature of releases associated with the IWPL, the project area will be divided into 
subareas for the purpose of characterizing risk.  After subareas are designated, the sample 
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design for investigation of each area will be determined. Therefore, the number and 
locations of soil samples needed to support risk assessments will be deferred until the 
number, locations, and nature of releases associated with the IWPL are better understood.  
Additional data needed, if any, will be detailed in an addendum to the RI Work Plan. 

3.1.6.2 MEASUREMENT ERROR 
Measurement errors, which arise during the various steps of the sample-measurement 
process (e.g., sample collection, sample handling, sample preparation, sample analysis, 
data reduction, and data handling), are possible regardless of the sampling design and 
apply to all media that will be sampled during this RI.  Neither measurement errors nor 
variability can be eliminated, but they can be controlled by selecting appropriate 
procedures.  Method reporting limits for the analytical methods in Table 3-5 are generally 
below the threshold level for each chemical.  For certain analytes, the listed method 
reporting limit does not satisfy the corresponding water-quality criteria.  For these 
analytes, the method reporting limit will be used as the project-specific threshold level to 
assess the need for further action.  For metals, the instrument detection limit will be used 
as the project-specific threshold level to assess the need for further action.  This QAPP 
presents limits on decision errors stemming from field and laboratory measurement errors 
in the context of detection thresholds and QC acceptance criteria (precision and 
accuracy).  Measurement error is further managed by using standard operating procedures 
(SOPs) (FSP, Appendix A1), second-party review of data records, and data quality 
management, detailed in this QAPP. 

In summary, the Tier 1 initial sampling conducted along the IWPL will be based on a 
systematic random and judgmental sampling design.  The Tier 2 and 3 IWPL step-out 
locations and subsequent investigations will be based on a judgmental sampling design, 
as will sampling to fill data gaps at OU 20 and OU 24.  The judgmental sampling 
locations and the number of samples will be based on results of previous tiers of work 
and professional experience.  As part of Tier 3 the adequacy of data to support risk 
assessments and performing an FS, if needed, will be reviewed.  The approach for 
additional sampling needed to support risk assessments will be deferred until more data 
are available and subareas for assessing risk have been designated.  The approach for 
additional sampling to support an FS will be based on a judgmental sampling design.  If 
needed, the sampling approach for the Building 66 area will be deferred until LNAPL 
remediation is complete and will be based on review of area-specific data.  Once adequate 
data are available, RI Work Plan addenda will be prepared to detail investigation 
approaches for future RI tiers. 

3.1.7 Optimize the Sampling Design 
This section presents the field program and describes the approach to optimize sampling 
design in various portions of the project area.  Data collected using this design are expected 
to be adequate for the decision-maker’s needs.  The optimal (most resource-effective) 
sampling design for the SWMU 80 RI is a tiered approach, which is described in the FSP 
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(Attachment A) and in Table 3-2. The rationale for proposed field activities is 
summarized below and in Table 3-7. 

3.1.7.1 OPERABLE UNIT 14 
The optimal sampling design to investigate the remainder of the IWPL (OU 14) is a tiered 
approach (Figure 4-2 of the FSP – Attachment A): 

• Tier 1 – sampling along the IWPL to confirm clean areas where breaks were not 
indicated by physical testing of the pipeline and to determine whether releases 
have impacted soil or groundwater where defects were indicated (screening 
samples using passive soil gas and initial soil samples); 

• Tier 2 – step-out sampling to begin definition of the nature and extent of 
releases and to confirm clean areas identified in Tier 1 (screening samples using 
passive soil gas, soil samples, and groundwater samples [HydroPunch® or 
equivalent sampling method; or monitoring wells]); and 

•  Tier 3 – evaluating the adequacy of data and, if needed, collecting additional 
data to complete characterization.  Once subareas are determined, site 
reconnaissance will be performed and a review of ecological surveys pertinent 
to the project area will be performed to support the screening-level ERA.  Tier 3 
may also include media sampling, modeling, hydraulic testing, and other 
investigations as required to complete investigation of the nature and extent of 
contamination, and support the risk assessments, removal actions, and/or FS, 
if needed. 

Proposed Tier 1 sample locations are shown on Figure 4-6 of the FSP (Attachment A). 

In addition to performing investigations in a tiered manner, the optimal (most resource-
effective) approach for the OU 14 investigation includes: 

• collecting passive soil gas samples to screen for VOCs as an indicator of 
industrial wastewater releases in areas where VOCs were discharged to 
the IWPL; 

• collecting soil samples in areas where VOCs may not have been conveyed and 
analyzing samples for selected constituents based on historical chemicals 
discharged to the IWPL or analyzing samples for all COPC analytical suites if 
historical chemical use is not known; selecting sample spacing considering 
dimensions of known SWMU 80 releases (OU 20 and OU 24); and  

• considering information from environmental investigations unrelated to the 
IWPL to help assess whether reported contaminant concentrations are related to 
the IWPL or other sources. 
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Table 3-7 
Proposed Field Activities and Rationalea,b 

Proposed Field Activities Rationale  

OU 14 

OU 14 Tier 1 – Identify releases  
Collection of passive soil gas samples and 
initial soil samples along the IWPL. 
1. Collect passive soil gas samples 

downstream of VOC discharges to IWPL.  
Tier 1 sampling will begin with collecting 
limited passive soil gas samples near 
wells with known VOC concentrations in 
areas (including nondetect areas) with 
different water table depths to 
demonstrate the applicability of the 
technology in the project area.  It is 
anticipated that samples will be collected 
a few inches into subsurface soil along the 
IWPL and at multiple depths near wells 
for “demonstration” samples.  Ambient 
air blanks will also be collected.  Analyze 
passive soil gas samples for VOCs. 

2. Collect soil samples where VOCs may not 
have been discharged to the IWPL.  Soil 
samples will be collected next to and 
below the IWPL.  Analyze soil samples 
for selected COPCs indicative of 
historical discharges to the IWPL.  
Analyze soil samples for all COPCsc if 
discharges to the IWPL are unknown.  
Sample analyses for all COPCs will 
include VOCs, SVOCs, and metals 
(including hexavalent chromium). 

Confirm that soil and groundwater are not impacted along 
portions of the IWPL where breaks were not identified by 
physical testing and determine the presence of impacted soil 
or groundwater along portions of the IWPL where defects 
were identified outside of known release areas. 

OU 14 Tier 2 – Define extent  
1. Passive soil gas sampling at initial step-

out locations from the IWPL in release 
areas identified in Tier 1 to define 
approximate lateral extent in areas where 
VOCs were discharged to the IWPL.  
Analyze for VOCs. 

Define the nature and extent of the impacted area(s), if  
indicated by Tier 1 passive soil gas and soil sample results. 
Confirm “clean” areas identified in Tier 1 (with soil and 
groundwater samples). 
Tier 2 sampling details will be included in an addendum to the 
RI Work Plan after evaluation of Tier 1 data is complete. 

2. Soil and groundwater sampling 
(HydroPunch® or equivalent method) to 
determine the presence and extent of all 
COPCs.  Limited soil and groundwater 
sampling to confirm “clean” areas as 
indicated by Tier 1 samples. 

 

(table continues) 
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Table 3-7 (continued) 

Proposed Field Activities Rationale  

OU 20 

OU 20 Tier 1 – Review results of recent 
investigations (in accordance with 
previously approved work plans) 

 

Well installation: 
• Installation of 2 upgradient well clusters 
• Installation of 4 crossgradient well 

clusters 
• Installation of 4 downgradient well 

clusters 

Confirm the upgradient groundwater VOC plume extent (as 
defined by screening groundwater data).  Further investigation 
of the downgradient extent at the CDF is needed to determine 
whether the angler and aquatic ecological receptors in 
San Diego Bay should be included in the risk assessments. 

Limited vadose-zone soil samples from well 
borings 

Determine the presence and concentrations of COPCs in 
vadose zone soil to support risk assessments and site 
characterization. 

Sampling wells for VOCs, SVOCs, and 
metals (including hexavalent chromium) 

Determine the presence and concentrations of COPCs other 
than VOCs (SVOCs and metals) in groundwater to support 
risk assessments and site characterization. 

Measuring water-level elevations Determine groundwater hydraulic gradients to support 
characterization of contaminant fate and transport. 

OU 20 Tier 2 – Fill data gaps  
Perform additional investigations to fill data 
gaps identified in Tier 1. 

Support site characterization. 
Determine whether the baseline HHRA should consider the 
off-site angler as a potential receptor and whether the 
screening-level ERA should consider the off-site ecological 
receptor. 
Tier 2 sampling details will be included in an addendum to the 
RI Work Plan after evaluation of Tier 1 data is complete. 

OU 24 

OU 24 Tier 1 – Perform additional testing  
Sample existing and new wells for SVOCs 
and metals (including hexavalent chromium) 

Determine the presence and concentrations of COPCs other 
than VOCs and PAHs in groundwater to support risk 
assessments and site characterization. 

Install additional water table wells at 2 
locations approximately 150 feet east and 
150 feet west of MW-12. 

Refine the VOC plume configuration in the main body of the 
plume (at and crossgradient of MW-12). 

• Install 3 salinity study wells:  
1 well near MW-12, 2 locations, 
approximately 150 feet east and 150 feet 
west of MW-12, adjacent to proposed 
water table wells. 

Further characterize the vertical distribution of VOCs relative 
to the freshwater/saltwater interface zone in support of 
contaminant fate and transport. 

 (table continues) 
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Table 3-7 (continued) 

Proposed Field Activities Rationale  

• Collect groundwater samples from 
monitoring wells MW-19, MW-20, and 
the two proposed salinity study wells and 
analyze for VOCs and salinity field 
measurements at the following depths: 
– approximately 4 feet above the 

freshwater/saltwater interface 
– at the freshwater/saltwater interface 
– approximately 4 feet below the 

freshwater/saltwater interface 
– approximately 10 feet below the 

freshwater/saltwater interface 

 

Conduct a site-specific mean groundwater 
level study to provide data to determine 
groundwater flow direction and vertical and 
horizontal hydraulic gradients.   
• Monitor 2 well clusters (MW-18A,B,C 

and MW-15A,B,C) to determine vertical 
hydraulic gradient. 

• Monitor up to 6 additional water table 
(A-zone) wells (S2-MW-06, MW-11, 
MW-14A, MW-15A, MW-16A, and 
MW-17A) to determine shallow 
horizontal hydraulic gradient. 

Characterize hydraulic gradients to assess contaminant fate 
and transport. 

Conduct a physical inspection of the 
condition of the quaywall face beneath the 
San Diego Bay waterline downgradient of 
OU 24.  Visual observations will be made 
by divers. 

Assess the condition of the quaywall face below the water line 
downgradient of OU 24 to understand potential contaminant 
fate and transport to San Diego Bay. 

OU 24 Tier 2 – Fill data gaps  
Collect seepage samples, if needed, based  
on results of the quaywall inspection  
and groundwater quality results in 
downgradient wells. 

Determine whether the baseline HHRA should consider  
the off-site angler as a potential receptor and whether  
the screening-level ERA should consider the off-site 
ecological receptor. 

Perform additional investigation, as needed.  
Results of recent work will be reviewed to 
identify additional data gaps, if any, to 
support site characterization. 

Support site characterization. 
Tier 2 sampling details will be included in an addendum to the 
RI Work Plan after evaluation of Tier 1 data is complete. 

(table continues) 
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Table 3-7 (continued) 

Proposed Field Activities Rationale  

OU 14, OU 20, OU 24 Tier 3 – Complete Characterization 

Data Collection to Support 
Characterization and an FS, if Needed 

 

Determine adequacy of data and perform 
additional investigations, if needed.  
May include the following: 
• media sampling (e.g., installation and 

sampling groundwater monitoring 
wells) and analysis for general  
minerals, geotechnical parameters, 
or other analyses 

• hydraulic studies 
• other studies 

Complete investigation of the nature and extent of releases, 
perform additional assessments to complete characterization, 
and to support performing removal actions and/or an FS, 
if needed. 

Data Collection to Support Screening-
Level ERA 

 

Site reconnaissance will be performed by an 
ecological risk assessor. 
In support of this activity, available surveys 
pertinent to the project area will be reviewed 
by an ecological risk assessor. 

Develop a description of potential biota and ecological 
resources present in the project area to support the ERA. 
Review existing reports for site-related physical and biological 
information needed to support the ERA. 

Data Collection to Support Baseline 
HHRA 

 

Evaluation of the adequacy of soil samples to 
support the risk assessments will be 
performed after subareas for risk evaluation 
have been delineated and more information 
is available regarding the number, locations, 
and nature of project-related releases. 
Vadose soil sampling may include: 
1. Collection and analysis for COPCs of 

soil samples from the 0- to 2-foot depth 
interval. 

2. Collection and analysis for COPCs of 
vadose-zone soil samples from between 
0 foot and the water table (to a 
maximum depth of 10 feet). 

3. Collection and analysis for geotechnical 
parameters. 

 
 
 
 
 
 
 

1. Support evaluation of the human-health risk for the 
construction worker. 
 

2. Support evaluation of the human-health risk for the  
industrial worker and hypothetical resident. 
 
 

3. Support modeling of VOC emissions. 

(table continues) 



CLEAN 3 
CTO-0016/0194 

March 2003 

Section 3   Quality Assurance Objectives for Measurement 

Attachment B, QAPP – Final RI Work Plan  page B3-45 SWMU 80, NAS North Island 

Table 3-7 (continued) 

Notes:  
a ongoing groundwater monitoring is planned throughout the RI/FS/ROD process from existing and 

new wells at OU 24; results of this monitoring will be used to assess plume stability and determine 
whether remediation by natural attenuation is a viable option for the site; this monitoring will be 
performed in accordance with the project Groundwater Sampling Work Plan approved by DTSC in 
September 2001 (BEI 2001) 

b investigation, if needed, of the IWPL in the Building 66 area will be performed after completion of 
LNAPL remediation 

c unless analysis for selected analytes is specified, analyses for all COPCs will include full analysis 
suites for VOCs, SVOCs, and metals (including hexavalent chromium) 

Acronyms/Abbreviations: 
CDF – confined disposal facility 
COPC – chemical of potential concern 
DTSC – (California Environmental Protection Agency) Department of Toxic Substances Control 
ERA – ecological risk assessment 
FS – feasibility study 
HHRA – human-health risk assessment 
IWPL – industrial waste pipeline 
LNAPL – light nonaqueous-phase liquid 
OU – operable unit 
PAH – polynuclear aromatic hydrocarbon 
RI – remedial investigation 
ROD – record of decision 
SVOC – semivolatile organic compound 
VOC – volatile organic compound 

Passive Soil Gas 

Passive soil gas samples will be collected in Tier 1 to screen for VOCs as an indicator of 
industrial wastewater releases to soil and groundwater downstream of facilities that used 
solvents.  Although already successfully implemented at IR Site 9, limited passive soil 
gas samples will first be collected near wells with known VOC concentrations in multiple 
areas (including nondetect areas) with different water table depths to demonstrate the 
applicability of the technology in the project area.  Passive soil gas samples will be 
collected in Tier 2 to define the approximate lateral extent of VOC releases identified 
in Tier 1. 

The passive soil gas technology is based on the passive adsorption of volatile 
contaminants in soil gas emanating into a surface flux chamber.  The flux chamber, or 
sample vial, consists of a sorbent material sealed in a fine mesh that is inside a glass vial.  
Typically, a dowel or hand drill can be used to advance through the ground cover.  Soil 
gas samples are collected below ground cover, a few inches into the underlying soil, by 
creating a 3- to 4-inch-deep pilot hole and inserting the sample vial manually.  The soil 
gas concentration gradient increases with depth as it approaches the contamination 
source.  However, to cost-effectively and quickly identify releases from an IWPL, it is not 
necessary to install the sampler to depths greater than 4 inches because of the low 
detection limits (discussed below) (O’Neill, pers. com. 2002).  The space above the 
sample vial is filled (with aluminum foil, cement, or other material that does not interfere 
with the VOC analysis) to reduce the potential for sorption of airborne contaminants.  The 
passive soil gas contractor has stated that sample contamination from short-circuiting 
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with ambient air has not been a problem at other sites where samplers were installed a 
few inches into the soil (O’Neill, pers. com. 2002).  Regardless, samples will be collected 
at multiple depths during the initial field demonstration.  Additionally, ambient air blanks 
are collected to aid in data interpretation. The samples are retrieved by hand after  
72 hours.  Due to the simplicity of the collection technique, passive soil gas sampling has 
the added benefit of allowing collection of a large number of samples over a relatively 
short amount of time with little equipment or site disruption, and typically is cost- and 
schedule-effective relative to collecting and analyzing soil and groundwater samples. 

Passive soil gas samples are analyzed in a laboratory and provide semiquantitative data.  
Individual analytes (U.S. EPA Method 8260B analytes) are differentiated to identify 
specific VOCs in the subsurface.  Results are semiquantitative and are reported in “ion 
counts” or mass flux for each U.S. EPA method analyte.  While absolute concentrations 
are not determined, nondetect and low- and high-concentration areas have accurately been 
identified using passive soil gas.  Passive soil gas is a sensitive technology, with a lower 
reporting limit for compounds of 25 nanograms.  This means only 25 nanograms of  
a compound need to be collected by the sampler over the exposure period to have a 
positive detection.  Because the passive soil gas technology relies on diffusion of soil  
gas from the subsurface, many factors that can vary over a project area can affect  
the contaminant adsorption (and reported result), including soil type, moisture content, 
and organic content.  Because of this, studies have found that passive soil gas results do 
not always exhibit a direct or consistent proportional relationship with known subsurface 
contaminant concentrations. 

The passive soil gas technology is a field screening technique that provides data 
indicating whether areas are impacted or not impacted by VOCs.  This information will 
be used to determine the placement of soil and groundwater samples in the next tier  
of investigation. 

Initial Soil Sampling 

Wastewater conveyed by the IWPL also contained SVOCs and metals; however, these 
chemicals are not easily screened.  Therefore, Tier 1 will include collecting initial soil 
samples in areas where VOCs were reportedly not conveyed by the IWPL.  Soil samples 
will be collected adjacent to and below the depth of the pipeline and analyzed for 
chemicals indicative of wastewater discharges from upstream facilities or analyzed for all 
COPC analytical suites where waste stream constituents are not known. 

Sample Spacing 

Because samples are collected at a maximum spacing of every 100 feet, the initial sample 
locations are designed to result in a 100 percent confidence level that a release along the 
IWPL 100 feet or greater is identified.  The smallest plume related to releases from the 
IWPL identified to date is approximately 250 feet wide at OU 24.  The confidence level 
to identify a plume smaller than 100 feet in areas where previous investigations identified 
potential defects is increased by collecting samples at a maximum spacing of 50 feet.  
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The samples will also target pump stations and areas prone to pipeline leakage, such as 
manholes and pipeline bends. 

Review Data From Non-IWPL Sites 

The optimal approach in identifying additional IWPL releases will also consider 
information from environmental investigations unrelated to the IWPL to help determine 
whether reported contaminant concentrations are related to the IWPL or other sources. 

3.1.7.2 OPERABLE UNIT 20 
The optimal sampling design at OU 20 is a tiered approach.  Tier 1 includes evaluating 
results of recent investigations conducted at OU 20 by IT.  Recent investigations included 
evaluating the presence and concentration of COPCs other than VOCs in groundwater 
and soil.  Recent investigations also included water level measurements to determine 
groundwater direction and hydraulic gradient.  Locations for wells installed during recent 
investigations are shown on Figure 4-7 of the FSP (Attachment A). 

Tier 2 includes reviewing results of recent investigations and filling data gaps identified 
in Tier 1.  The need for and locations of additional samples will be based on results  
of previous and recent investigations and will be detailed in an addendum to the RI 
Work Plan. 

Tier 3 will include evaluating the adequacy of data and, if needed, collecting additional 
data to complete characterization.  Once subareas are determined, site reconnaissance will 
be performed and a review of ecological surveys pertinent to the project area will be 
performed to support the screening-level ERA.  Tier 3 may also include media sampling, 
modeling, hydraulic testing, and other investigations as required to complete investigation 
of the nature and extent of contamination, and support the risk assessments, removal 
actions, and/or FS, if needed. 

3.1.7.3 OPERABLE UNIT 24 
The sampling design at OU 24 has been optimized by focusing additional sample 
locations in areas to fill data gaps identified from review of previous investigations and to 
respond to DTSC comments on the OU 24 Groundwater Monitoring Summary Report 
(OHM 2001; responses to comments are attached to the Final Groundwater Sampling 
Work Plan for OU 24, BEI 2001).  Proposed well locations are shown on Figure 4-8 of 
the FSP (Attachment A).  Applying a tiered approach will further optimize the sampling 
design at OU 24. 

Tier 1 includes conducting the necessary RI investigations to fill previously identified 
data gaps. Tier 1 will determine the concentration of COPCs other than VOCs, determine 
groundwater direction and hydraulic gradient, further define the VOC distribution in the 
central portion of the plume, further define the relationship between the freshwater/ 
saltwater interface zone and the vertical distribution of VOCs, and assess the condition of 
the quaywall below the San Diego Bay waterline. 
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Results of the samples collected from the most downgradient groundwater wells and 
visual observations of the condition of the quaywall below the waterline will be used to 
determine if and where Tier 2 seepage samples through the quaywall will be collected.  
Groundwater quality results will also be used to determine COPCs analyses for seepage 
samples.  However, seepage samples will not be analyzed for SVOCs because the 
quaywall sheet piles are coated with coal tar, which contains SVOCs.  Proposed 
investigations at OU 24 are detailed in Table 3-7. 

Tier 3 will include evaluating the adequacy of data and, if needed, collecting additional 
data to complete characterization.  Once subareas are determined, site reconnaissance will 
be performed and a review of ecological surveys pertinent to the project area will be 
performed to support the screening-level ERA.  Tier 3 may also include media sampling, 
modeling, hydraulic testing, and other investigations as required to complete investigation 
of the nature and extent of contamination, and support the risk assessments, removal 
actions, and/or FS, if needed. 

3.2 DATA MEASUREMENT OBJECTIVES 
Data measurement objectives define data quality requirements to be met in order to 
support the project DQOs.  Data measurement objectives are the determinants of the 
quality of the data needed to support specific decisions or regulatory actions.  To assure 
attainment of the DQOs, the following data measurement objectives are to be considered: 

• the specification of particular analytical method and reporting detection limit 
requirements 

• the identification of the appropriate laboratory analytical QC requirements 

• the selection of the appropriate levels of other PARCC criteria for the data 

• any specific sample-handling issues or other project-specific issues 

The overall objectives of this QAPP are to assure that the collected data are of sufficient 
quality to support their intended use.  This section presents considerations for the DQO 
process that are applicable to objectives of data measurement. 

3.2.1 Quality Assurance Guidance 
Analytical QA/QC will be performed in accordance with this QAPP, as supported by the 
following guidance and technical specifications: 

• CLEAN Program Technical Specification for Analytical Laboratory Services 
22214-TS-002 (Laboratory Technical Specification) (BNI 1998a) 

• CLEAN Program Technical Specification for Data Validation Services 
22214-TS-004 (Technical Specification) (BNI 1998b) 

• Navy Installation Restoration Chemical Data Quality Manual (NFESC 1999) 

QA/QC procedures, documentation, and standards are consistent with U.S. EPA 
requirements published in the referenced methods and guidance. 
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3.2.2 PARCC Criteria 
PARCC criteria are the qualitative and quantitative indicators of data quality.  An 
objective of this QAPP is to assure that collected data are precise, accurate, 
representative, complete, and comparable to actual site conditions.  PARCC criteria are 
defined as follows. 

Precision is a measure of mutual agreement among individual measurements of the  
same property, usually under prescribed similar conditions.  Precision is determined  
for analytical results using field and laboratory duplicates and duplicate matrix  
spike samples.  It is expressed in terms of the relative percent difference (RPD) as  
shown below. 

( )RPD
C C

C C
=

−
×

+

1 2

1 2 2
100  

where 
C1 = concentration of sample or matrix spike (MS) 
C2 = concentration of duplicate or matrix spike duplicate (MSD) 

Accuracy is the degree of agreement of a measurement (or an average of the same 
measurement type), with an accepted reference or true value.  Accuracy of analytical 
determinations will be measured using laboratory QC analyses such as laboratory control 
samples (LCSs), MSs, and surrogate spikes.  Accuracy is typically measured by 
evaluating the QC result against the concentration known to be added, expressed as 
percent recovery, as shown below. 

100% ×−=
saC
USR  

where 
%R = percent recovery 
S = measured concentration of spiked aliquot 
U = measured concentration of unspiked aliquot 
Csa = concentration of spike added 

Representativeness is the reliability with which a measurement or measurement system 
reflects the true conditions under investigation.  Representativeness is influenced by the 
number and location of the sampling points, sampling timing and frequency of 
monitoring efforts, and the field and laboratory procedures. 

Completeness is a measure of the amount of valid data obtained from a measurement 
system compared to the amount that was expected to be obtained under correct normal 
conditions.  Data validation and data quality assessment will determine which data are 
valid and which data are rejected.  Percent completeness is defined as shown below. 

Percent Completeness V
T

 = ×100
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where 
V = number of valid (not rejected) measurements over a given time 
T = total number of planned measurements 

The overall completeness goal for this project will be 95 percent for all validated project 
data.  As a data subset, the most critical data (i.e., as determined by the seven-step DQO 
process) will have a completeness goal of 100 percent. 

Comparability expresses the confidence with which one data set can be compared to 
another based on using U.S. EPA-defined procedures where available.  If U.S. EPA 
procedures are not available, the procedures have been defined or referenced in this 
document.  Section 7 further summarizes the QC evaluation procedures. 

The comparability of data will be established through well-documented methods and 
procedures, standard reference materials, QC samples and surrogates, and performance 
evaluation (PE) study results, as well as by reporting each data type in consistent units.  
Analytical methods employed will be the same or equivalent for all rounds of sampling. 

A further discussion of QA/QC samples to be analyzed is presented in Section 6 and in 
the Laboratory Technical Specification (BNI 1998a).  Procedures for assessing precision, 
accuracy, and completeness are presented in Section 7. 

Audits, internal QA/QC checks, preventive maintenance, and corrective action, as 
described in other sections of the document and in the Laboratory Technical Specification 
(BNI 1998a), will be implemented toward maintaining the stated QA/QC objectives. 

3.2.3 Field Measurements 
Field measurements characterize field conditions during sampling events and are 
determined in type by the circumstances surrounding a specific sampling event, the nature 
and anticipated concentrations of the contaminants, and the media to be sampled.  Field 
data will be reported in units consistent with those of other agencies and organizations to 
allow comparability of databases.  Standardized field measurement protocols will be used 
to the extent possible to maintain consistency and to obtain results that can be verified or 
validated.  Calibration and maintenance of field equipment and instrumentation will be in 
accordance with manufacturers’ specifications or applicable test specifications and the 
current version of CLEAN Program SOP 6, Instrument Calibration and Use (BNI 2003; 
FSP, Appendix A1).  Calibration and maintenance activities will be documented. 

Coordinates and elevations of finished wells will be measured by a land surveyor licensed 
in the state of California.  Groundwater depths will be measured using an electronic 
water-level indicator.  Conductivity, pH, and temperature will be measured to evaluate 
stability during well development and purging before collecting groundwater samples.  
An organic vapor meter (OVM), a photoionization detector (PID), or a flame ionization 
detector will be used to monitor for potential organic vapors in both the breathing zone of 
the workers and at the source of potential vapor generations (generally a borehole or 
auger collar). 
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Additional field measurements to be taken during performance of the CTO field activities 
include product thickness (if encountered) and depth to water.  The physical 
measurements will be recorded with the greatest precision allowable by the instrument 
used.  Although detection limits will not be specified for these measurements, limits for 
measurement tolerance will be specified.  Detection limits for VOC screening will be 
determined by the equipment used.  Tolerance limits for field instruments are presented in 
Table 3-8. 

3.2.4 Laboratory Analysis 
Fixed-base laboratory analysis provides sample-specific data according to U.S. EPA and 
Naval Facilities Engineering Service Center (NFESC) requirements.  The level of concern 
or cleanup level selected for the site directly affects data measurement requirements.  
Therefore, the analytical technique chosen should have a method reporting detection limit 
at or below the level of concern (to the extent practicable).  Regardless of the specified 
method reporting detection limit, the actual detection limit reported may be sample-specific,  
especially in the case of soil samples, samples having complex matrices, or samples 
containing numerous analytes at widely different concentration ranges.  The data 
measurement objective is to obtain data with reporting detection limits adequate to satisfy 
the PRGs and the California Toxics criteria using the most appropriate methodology. 

3.2.4.1 ANALYTICAL METHODS AND DETECTION LIMITS 
Samples collected during the RI will be analyzed for the following parameters:  VOCs by 
U.S. EPA Method 8260B, SVOCs by low level U.S. EPA Method 8270C, target analyte 
list metals by U.S. EPA Method 6010 and 7000 Series, and hexavalent chromium by  
U.S. EPA Method 7196A.  Target detection limits and applicable regulatory criteria can 
be found in Table 3-9. 

3.2.4.2 QUALITY CONTROL ANALYSES 
An LCS or method blank spike sample and a method blank will be analyzed with each 
analytical/QC batch containing a total of 20 project samples or less.  An MS and an MSD 
will be analyzed for organic analyses at a frequency of one set per 20 environmental 
samples or one per analytical/QC batch of analyzed samples, whichever is more frequent.  
An MS and a matrix duplicate (MD) will be analyzed for metals analyses and all 
applicable inorganic analyses at a frequency of one set per 20 environmental samples.  
Surrogates will be added to all samples for organic analyses, as applicable. 

3.2.4.3 QUALITY CONTROL ACCEPTANCE CRITERIA 
At a minimum, the laboratory will maintain control charts for LCS analyses and will 
generate acceptance limits based on historical recoveries in accordance with the 
Laboratory Technical Specification (BNI 1998a).  The acceptance limits for the method 
blank will be the detection limit.  The laboratory will comply with limits for MS 
recoveries, duplicate and MSD precision, and surrogate recoveries in accordance with the  
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Table 3-8 
Tolerance Limits for Field Measurements 

Measurement Tolerance Limit 

pH ± 0.1 unit 
Conductivity ± 10 µmhos/cm 
Dissolved oxygen ± 0.1 mg of DO/L 
Ferrous iron – Hach test kit – color disk ± 10% or ± smallest increment 
Oxidation reduction potential (ORP) ± 1 mV 
Temperature ± 0.1 °F 
Total volatile organic compounds (by photoionization detector or 
flame ionization detector) 

± 5 ppm 

Distance ± 0.1 foot 
Product thickness (by interface probe) ± 0.01 foot 
Depth to water ± 0.01 foot 

Acronyms/Abbreviations: 
DO/L – dissolved oxygen/liter 
°F – degrees Fahrenheit 
mg – milligram 
mV – millivolt 
µmhos/cm – micromhos per centimeter 
ppm – parts per million 

Laboratory Technical Specification programmatic analytical DQOs or U.S. EPA methods.  
Table 3-10 presents the accuracy and precision criteria for the methods to be used in 
this project. 

The laboratory will take corrective action as required in the Laboratory Technical 
Specification (BNI 1998a) to correct or address out-of-control events.  Such actions may 
include sample reextraction and/or reanalysis.  Noncompliant QC results attributed to 
sample matrix effects will be documented and noted in the laboratory reports. 

3.3 STANDARD OPERATING PROCEDURES 
The following CLEAN Program SOPs will be used in this investigation (BNI 2003): 

• SOP 2, Drilling Method Evaluation 

• SOP 3, Borehole Logging (FSP, Appendix A1) 

• SOP 4, Soil Sampling (FSP, Appendix A1) 

• SOP 5, Monitoring Well Design, Installation, and Development  
(FSP, Appendix A1) 

• SOP 6, Instrument Calibration and Use (FSP, Appendix A1) 
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Table 3-9 
Target Reporting Limits for Soil and Groundwater and Possible Regulatory Criteria 

 POSSIBLE REGULATORY CRITERIA 

 
TARGET REPORTING  

LIMIT 
SOIL (HUMAN HEALTH)  

PRGs (EPA 2002b) 
WATER  

(ECOLOGICAL) 
WATER  

(HUMAN HEALTH) 
NAS NORTH ISLAND  

BACKGROUND 

Analyte/Method 
Soil 

(mg/kg) 
Water 
(µµµµg/L) 

Residential 
(mg/kg) 

Industrial 
(mg/kg) 

California Toxics Rule  
Saltwater Aquatic Life  

4-Day Criteria Continuous
Concentrationa 

(µµµµg/L) 

California Toxics Rule  
Human-Health for  
for Consumption of  

Organisms (EPA 2002a) 
(µµµµg/L) 

Soil  
(99th percentile)  

(mg/kg) 
Groundwater  

(µµµµg/L) 

VOCs /U.S. EPA 8260B         
Acetone 0.05 20 1,600 6,000 NL NL NA NA 
Benzene 0.005 0.5 0.60 1.3 NL 51 NA NA 
Bromobenzene 0.005 2 28 92 NL NL NA NA 
Bromochloromethane 0.005 0.5 NL NL NL NL NA NA 
Bromodichloromethane 0.005 0.5 0.82 1.8 NL 17 NA NA 
Bromoform 0.005 0.5 62 220 NL 140 NA NA 
Bromomethane 0.005 0.5 3.9 13 NL NL NA NA 
2-Butanone (MEK) 0.02 20 7,300 27,000 NL NL NA NA 
n-Butylbenzene 0.02 2 240 240 NL NL NA NA 
sec-butylbenzene 0.02 2 220 220 NL NL NA NA 
tert-butylbenzene 0.02 2 390 390 NL NL NA NA 
Carbon disulfide 0.005 0.5 360 720 NL NL NA NA 
Carbon tetrachloride 0.005 0.5 0.25 0.55 NL 1.6 NA NA 
Chlorobenzene 0.005 0.5 150 530 NL 21,000 NA NA 
Chloroethane 0.005 0.5 3.0 6.5 NL NL NA NA 
Chloroform 0.005 0.5 0.94c 2.0c NL 470 NA NA 
Chloromethane 0.005 0.5 1.2 2.6 NL NL NA NA 
2-Chlorotoluene 0.02 2 160 560 NL NL NA NA 
4-Chlorotoluene 0.02 2 NL NL NL NL NA NA 
Dibromochloromethane 0.005 0.5 1.1 2.6 NL 13 NA NA 
1,2-Dibromo-3-chloropropane 0.02 2 0.019c 0.046 c NL NL NA NA 
1,2-Dibromoethane 0.02 2 0.0069 0.028 NL NL NA NA 
Dibromomethane 0.005 0.5 NL NL NL NL NA NA 
1,2-Dichlorobenzene 0.005 0.5 370 370 NL 17,000 NA NA 
1,3-Dichlorobenzene 0.005 0.5 16 63 NL 960 NA NA 
1,4-Dichlorobenzene 0.005 0.5 3.4 7.9 NL 2,600 NA NA 
Dichlorodifluoromethane (Freon 12) 0.005 0.5 94 310 NL NL NA NA 
1,1-Dichloroethane 0.005 0.5 2.8c 6.0c NL NL NA NA 
1,2-Dichloroethane 0.005 0.5 0.28 0.60 NL 37 NA NA 
1,1-Dichloroethene 0.005 0.5 120 410 NL 3.2 NA NA 
cis-1,2-Dichloroethene 0.005 0.5 43 150 NL NL NA NA 
trans-1,2-Dichloroethene 0.005 0.5 69 230 NL 140,000 NA NA 

1,2-Dichloropropane 0.005 0.5 0.34 0.74 NL 15 NA NA 

1,3-Dichloropropane 0.005 0.5 NL NL NL NL NA NA 

(table continues) 
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Table 3-9 (continued) 

 POSSIBLE REGULATORY CRITERIA 

 
TARGET REPORTING  

LIMIT 
SOIL (HUMAN HEALTH)  

PRGs (EPA 2002b) 
WATER  

(ECOLOGICAL) 
WATER  

(HUMAN HEALTH) 
NAS NORTH ISLAND  

BACKGROUND 

Analyte/Method 
Soil 

(mg/kg) 
Water 
(µµµµg/L) 

Residential 
(mg/kg) 

Industrial 
(mg/kg) 

California Toxics Rule  
Saltwater Aquatic Life  

4-Day Criteria Continuous
Concentrationa 

(µµµµg/L) 

California Toxics Rule  
Human-Health for  
for Consumption of  

Organisms (EPA 2002a) 
(µµµµg/L) 

Soil  
(99th percentile) 

(mg/kg) 
Groundwater  

(µµµµg/L) 

VOCs /U.S. EPA 8260B (continued)         
2,2-Dichloropropane 0.005 0.5 NL NL NL NL NA NA 
1,1-Dichloropropene 0.005 0.5 NL NL NL NL NA NA 
cis-1,3-Dichloropropene 0.005 0.5 0.78 (total 1,3-

dichloropropene) 
1.8 (total 1,3-

dichloropropene) 
NL 1,700 (total 1,3-

dichloropropene) 
NA NA 

trans-1,3-Dichloropropene 0.005 0.5 0.78 (total 1,3-
dichloropropene) 

1.8 (total 1,3-
dichloropropene) 

NL 1,700 (total 1,3-
dichloropropene) 

NA NA 

Ethylbenzene 0.005 0.5 8.9 20 NL 29,000 NA NA 
Hexachlorobutadiene 0.02 2 6.2 22 NL 18 NA NA 
2-Hexanone 0.02 20 NL NL NL NL NA NA 
Isopropylbenzene (cumene) 0.02 2 570 2,000 NL NL NA NA 
4-Isopropyltoluene 0.005 2 NL NL NL NL NA NA 
Methylene chloride 0.01 1 9.1 21 NL 590 NA NA 
4-Methyl-2-pentanone (MIBK) 0.02 20 790 2,800 NL NL NA NA 
n-Propylbenzene 0.02 2 240 240 NL NL NA NA 
Styrene 0.005 0.5 1,700 1,700 NL NL NA NA 
1,1,1,2-Tetrachloroethane 0.005 0.5 3.2 7.3 NL NL NA NA 
1,1,2,2-Tetrachloroethane 0.005 0.5 0.41 0.93 NL 4 NA NA 
Tetrachloroethene 0.005 0.5 1.5 3.4 NL 3.3 NA NA 
Toluene 0.005 0.5 520 520 NL 200,000 NA NA 
Total xylenes 0.005 0.5 270 420 NL NL NA NA 
1,2,3-Trichlorobenzene 0.02 2 NL NL NL NL NA NA 
1,2,4-Trichlorobenzene 0.02 2 650 3,000 NL NL NA NA 
1,1,1-Trichloroethane 0.005 0.5 1,200 1,200 NL NL NA NA 
1,1,2-Trichloroethane 0.005 0.5 0.73 1.6 NL 16 NA NA 
Trichloroethene 0.005 0.5 0.053 0.11 NL 30 NA NA 
Trichlorofluoromethane (Freon 11) 0.005 0.5 390 2,000 NL NL NA NA 
Trichlorotrifluoromethane (Freon 113) 0.005 0.5 5,600 5,600 NL NL NA NA 
1,2,3-Trichloropropane 0.005 0.5 0.0050 0.011 NL NL NA NA 
1,2,4-Trimethylbenzene 0.02 2 52 170 NL NL NA NA 
1,3,5-Trimethylbenzene 0.02 2 21 70 NL NL NA NA 
Vinyl chloride 0.005 0.5 0.079 (child/adult) 0.75 (adult) NL 530 NA NA 

SVOCs/ low level U.S. EPA 8270C          
Benzoic acid 0.2 5 100,000 100,000 NL NL NA NA 
Benzyl alcohol 0.01 5 18,000 100,000 NL NL NA NA 
bis(2-chloroethoxy)methane 0.01 0.2 NL NL NL NL NA NA 

(table continues) 
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Table 3-9 (continued) 

 POSSIBLE REGULATORY CRITERIA 

 
TARGET REPORTING  

LIMIT 
SOIL (HUMAN HEALTH)  

PRGs (EPA 2002b) 
WATER  

(ECOLOGICAL) 
WATER  

(HUMAN HEALTH) 
NAS NORTH ISLAND  

BACKGROUND 

Analyte/Method 
Soil 

(mg/kg) 
Water 
(µµµµg/L) 

Residential 
(mg/kg) 

Industrial 
(mg/kg) 

California Toxics Rule  
Saltwater Aquatic Life  

4-Day Criteria Continuous
Concentrationa 

(µµµµg/L) 

California Toxics Rule  
Human-Health for  
for Consumption of  

Organisms (EPA 2002a) 
(µµµµg/L) 

Soil  
(99th percentile) 

(mg/kg) 
Groundwater  

(µµµµg/L) 

SVOCs/low level U.S. EPA 8270C (continued)         
bis(2-chloroethyl)ether 0.01 0.2 0.21 0.55 NL 0.53 NA NA 
bis(2-chloroisopropyl)ether 0.01 0.2 2.9 7.4 NL 65,000 NA NA 
bis(2-ethylhexyl)phthalate 0.2 2 35 120 NL 2.2 NA NA 
4-Bromophenyl phenyl ether 0.01 0.2 NL NL NL NL NA NA 
Butyl benzylphthalate 0.01 0.2 12,000 100,000 NL 1,900 NA NA 
Carbazole 0.01 0.2 24 86 NL NL NA NA 
4-Chloroaniline 0.01 0.2 240 2,500 NL NL NA NA 
4-Chloro-3-methylphenol 0.01 0.2 NL NL NL NL NA NA 
2-Chlorophenol 0.01 0.5 63 240 NL 150 NA NA 
4-Chlorophenyl phenyl ether 0.01 0.2 NL NL NL NL NA NA 
Dibenzofuran 0.01 0.2 290 3,100 NL NL NA NA 
3,3′′′′-Dichlorobenzidine 0.1 2 1.1 3.8 NL 150 NA NA 
2,4-Dichlorophenol 0.01 0.2 180 1,800 NL 290 NA NA 
Diethyl phthalate 0.01 0.2 49,000 100,000 NL 44,000 NA NA 
Dimethyl phthalate 0.01 0.2 100,000 100,000 NL 1,100,000 NA NA 
2,4-Dimethylphenol 0.05 2 1,200 12,000 NL 850 NA NA 
Di-n-butyl phthalate 0.01 0.2 6,100 62,000 NL 4,500 NA NA 
2,4-Dinitrophenol 0.2 4 120 1,200 NL 5300 NA NA 
2,4-Dinitrotoluene 0.01 0.2 0.72 2.5 NL 3.4 NA NA 
2,6-Dinitrotoluene 0.01 0.2 0.72 2.5 NL NL NA NA 
Di-n-octyl phthalate 0.01 0.2 2,400 25,000 NL NL NA NA 
Hexachlorobenzene 0.01 0.2 0.3 1.1 NL 0.00029 NA NA 
Hexachlorobutadiene 0.01 0.2 6.2 22 NL 18 NA NA 
Hexachloroethane 0.01 0.2 35 120 NL 3.3 NA NA 
Isophorone 0.01 0.2 510 1,800 NL 960 NA NA 
2-Methyl-4,6-dinitrophenol 0.1 2 NL NL NL 280 NA NA 
2-Methylnapthalane 0.01 0.2 NL NL NL NL NA NA 
2-Methylphenol 0.01 0.2 3,100 31,000 NL NL NA NA 
3- Methylphenol 0.01 0.5 3100 31,000 NL NL NA NA 
4-Methylphenol 0.01 0.5 310 3,100     
Naphthalene 0.01 0.2 56 190 NL NL NA NA 
2-Nitroaniline 0.02 0.2 1.7 18 NL NL NA NA 
3-Nitroaniline 0.02 1 NL NL NL NL NA NA 
4-Nitroaniline 0.02 1 NL NL NL NL NA NA 
Nitrobenzene 0.01 0.2 20 100 NL 690 NA NA 
2-Nitrophenol 0.01 0.2 NL NL NL NL NA NA 

(table continues) 
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Table 3-9  (continued) 

 POSSIBLE REGULATORY CRITERIA 

 
TARGET REPORTING  

LIMIT 
SOIL (HUMAN HEALTH)  

PRGs (EPA 2002b) 
WATER  

(ECOLOGICAL) 
WATER  

(HUMAN HEALTH) 
NAS NORTH ISLAND  

BACKGROUND 

Analyte/Method 
Soil 

(mg/kg) 
Water 
(µµµµg/L) 

Residential 
(mg/kg) 

Industrial 
(mg/kg) 

California Toxics Rule  
Saltwater Aquatic Life  

4-Day Criteria Continuous
Concentrationa 

(µµµµg/L) 

California Toxics Rule  
Human-Health for  
for Consumption of  

Organisms (EPA 2002a) 
(µµµµg/L) 

Soil  
(99th percentile) 

(mg/kg) 
Groundwater  

(µµµµg/L) 

SVOCs/low level  U.S. EPA 8270C (continued)         
4-Nitrophenol 0.1 2 NL NL NL NL NA NA 
n-Nitrosodimethylamine 0.01 0.2 0.0095 0.034 NL 3.0 NA NA 
n-Nitrosodi-n-propylamine 0.01 0.2 0.069 0.25 NL 0.51 NA NA 
n-Nitrosodiphenylamine 0.01 0.2 99 350 NL 6.0 NA NA 
Pentachlorophenol 0.05 1 3 9 7.9 3.0 NA NA 
Phenol 0.03 0.2 37,000 100,000 NL 1,700,000 NA NA 
Pyridine —d —d 61 620 NL NL NA NA 
2,4,5-Trichlorophenol 0.01 0.5 6,100 62,000 NL NL NA NA 
2,4,6-Trichlorophenol 0.01 0.5 6.9c 25c NL 2.4 NA NA 

PAHs/low level U.S. EPA 8270        NA NA 

Naphthalene 0.01 0.2 56 190 NL NL NA NA 
1-Methylnaphthalene 0.01 0.2 NL NL NL NL NA NA 
2-Methylnaphthalene 0.01 0.2 NL NL NL NL NA NA 
Biphenyl 0.01 0.2 NL NL NL NL NA NA 
2,6-Dimethnaphthalene 0.01 0.2 NL NL NL NL NA NA 
Acenaphthylene 0.01 0.2 NL NL NL NL NA NA 
Dibenzofuran 0.01 0.2 290 3,100 NL NL NA NA 
Acenaphthene 0.01 0.2 3,700 29,000 NL 990 NA NA 
2,3,5-Trimethylnaphthalene 0.01 0.2 NL NL NL NL NA NA 
Fluorene 0.01 0.2 2,700 26,000 NL 5,300 NA NA 
Phenanthrene 0.01 0.2 NL NL NL NL NA NA 
Anthracene 0.01 0.2 22,000 100,000 NL 40,000 NA NA 
1-Methylphenanthrene 0.01 0.2 NL NL NL NL NA NA 
Fluoranthene 0.01 0.2 2,300 22,000 NL 140 NA NA 
Pyrene 0.01 0.2 2,300 29,000 NL 4,000 NA NA 
Benz(a)anthracene 0.01 0.2 0.62 2.1 NL 0.049 NA NA 
Chrysene 0.01 0.2 3.8c 13c NL 0.018 NA NA 
Benzo(b)fluoranthene 0.01 0.2 0.62 2.1 NL 0.018 NA NA 
Benzo(k)fluoranthene 0.01 0.2 0.38c 1.3c NL 0.018 NA NA 
Benzo(a)pyrene 0.01 0.2 0.062 0.21 NL 0.018 NA NA 
Benzo(e)pyrene 0.01 0.2 NL NL NL NL NA NA 
Indeno(1,2,3-c,d)pyrene 0.01 0.2 0.62 2.1 NL NL NA NA 
Dibenz(a,h)anthracene 0.01 0.2 0.062 0.21 NL 0.018 NA NA 
Benzo(g,h,i)perylene 0.01 0.2 NL NL NL NL NA NA 

(table continues) 
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Table 3-9  (continued) 

 POSSIBLE REGULATORY CRITERIA 

 
TARGET REPORTING  

LIMIT 
SOIL (HUMAN HEALTH)  

PRGs (EPA 2002b) 
WATER  

(ECOLOGICAL) 
WATER  

(HUMAN HEALTH) 
NAS NORTH ISLAND  

BACKGROUND 

Analyte/Method 
Soil 

(mg/kg) 
Water 
(µµµµg/L) 

Residential 
(mg/kg) 

Industrial 
(mg/kg) 

California Toxics Rule  
Saltwater Aquatic Life  

4-Day Criteria Continuous
Concentrationa 

(µµµµg/L) 

California Toxics Rule  
Human-Health for  
for Consumption of  

Organisms (EPA 2002a) 
(µµµµg/L) 

Soil  
(99th percentile) 

(mg/kg) 
Groundwater  

(µµµµg/L) 

TAL Metals/ICP by U.S. EPA Method 6010B/7000 
Series 

        

Aluminum 7 e 40 76,000 100,000 NL NL 22,814.23 NA 
Antimony 4 30 31 410 NL 640 14.17 NA 
Arsenic 0.2 1 0.39 1.6 36 0.14 5.62 NA 
Barium 0.3 3 5,400 67,000 NL NL 202.50 NA 
Beryllium 0.1 0.5 150 1,900 NL NL 2.02 NA 
Cadmium 0.5 2 1.7c 7.4 8. 8 NL 2.22 NA 
Calcium 4 20 NA NA NL NL 52,205.42 NA 
Chromium, total 0.7 4 210 450 50f NL 2.91 NA 

Cobalt 0.6 4 900 1,900 NL NL 6.40 NA 
Copper 2 7g 3,100 41,000 3.1 NL 36.96 NA 
Iron 2 8 23,000 100,000 NL NL 17,574.09 NA 
Lead 4 1 150c 750 8.1 NL 405.11h NA 
Magnesium 3 9 NA NA NL NL 4,573.47 NA 
Manganese 1 0.5 1,800 19,000 50 100 368.70 NA 
Mercury 0.01 0.1 23 (mercury chloride) 610 (mercury chloride)  0. 94 0. 3 mg/kg (methylmercury) 0.42 NA 
Nickel 3 20 1,600 20,000 8. 2 4,600 9.87 NA 
Potassium 80 700 NA NA NL NL 4,648.13 NA 
Selenium 0.4 2 390 5,100 71 4200 2.41 NA 
Silver 2 6 390 5,100 1.9 (inst. max) NL 0.50 NA 
Sodium 4 60 NA NA NL NL 541.84 NA 
Thallium 03 1 5.2 67 NL 6.3 0.46 NA 
Vanadium 0.7 5 550 7,200 NL NL 33.21 100 
Zinc 0.4 3 23,000 100,000 81 26, 000 146.11 NA 

Chromium, hexavalent/U.S. EPA Method 7196A 0.3 8 30 64 50 NL NA NA 
Total Organic Carbon/Walkely Black Method 0.05i 0.5 NA NA NA NA NA NA 

Particle Size Analysis/ASTM D422 NA NA NA NA NA NA NA NA 

Total Porosity NA NA NA NA NA NA NA NA 

Specific Gravity/ASTM D854 NA NA NA NA NA NA NA NA 

Vertical Hydraulic Conductivity/ASTM D5804-00 NA NA NA NA NA NA NA NA 

(table continues) 
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Table 3-9 (continued) 

Notes: 
a criteria continuous concentration equals the highest concentration of a chemical to which aquatic life can be exposed for an extended period (4 days) without deleterious effects 
b boldface objective indicates a value currently below the method reporting limit; in this case, the target reporting limit is used as the project-specific threshold level  
c indicates California modified PRG 
d dash indicates compound is not analyzed for analytical method 
e italic font indicates instrument detection limit, not method reporting limit 
f value developed for hexavalent chromium may be used for total chromium if chromium is not specified 
g bold italic indicates that regulatory standard is below the instrument detection limit 
h the background lead level for NAS North Island is high because of extensive aircraft activity at the Base for many years; this is not to be used for the other areas where high aircraft activity would not be a factor 
i units are in percent 

Acronyms/Abbreviations: 
alpha-BHC – alpha-isomer of benzene hexachloride 
hr avg – hour average 
ICP – inductively coupled argon plasma by U.S. EPA Method 6010; nondetects are reported to the IDL; estimated IDLs are listed for total metals (nonspecified) 
IDL – instrument detection limit 
inst. max – instantaneous maximum concentration 
µg/L – micrograms per liter  
mg/kg – milligrams per kilogram 
MEK - methyl ethyl ketone 
NA – not applicable 
NAS – Naval Air Station 
NL – not listed 
PRG – preliminary remediation goal (U.S. EPA Region 9 PRGs, November 2000) 
SIM – selected ion monitoring 
SVOC – semivolatile organic compound 
TAL – target analyte list 
TPH – total petroleum hydrocarbons 
U.S. EPA – United States Environmental Protection Agency 
PAH – polynuclear aromatic hydrocarbon 
VOC – volatile organic compound 
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Table 3-10 
Navy CLEAN Program Analytical Data Quality Objectives 

  MS/MSD LCSa PRECISION 

  
Accuracy Criteria 
(percent recovery) 

Accuracy Criteria 
(percent recovery) 

Maximum 
RPD 

Analytical Suites 
and Analytes 

U.S. EPA 
Method Soil Water Soil Water Soil Water

Volatile Organic Compounds 8260B (EPA SW-846) 
Benzeneb  65–140 75–130 70–115 70–120 20 20 
Chlorobenzeneb  60–135 75–130 70–125 70–130 20 20 
1,2-Dichloroethane  75–125 75–125 75–125 75–125  20 20 
1,1-Dichloroetheneb  60–170 60–145 70–125 70–130 20 25 
trans-1,2-Dichloroethene  75–125 75–125 75–125 75–125  20 20 

Ethylbenzene  75–125 75–125 75–125 75–125  20 20 
Tetrachloroethene  75–125 75–125 75–125 75–125  20 20 
Tolueneb  60–140 75–125 80–115 70–115 20 20 
1,1,1-Trichloroethane  75–125 75–125 75–125 75–125  20 20 
Trichloroetheneb  60–140 70–120 70–125 70–115 20 20 
Xylenes (total)  75–125 75–125 75–125 75–125  20 20 

Surrogates 
Bromofluorobenzene  75–120 85–115 70–120 80–115 NA NA 
1,2-Dichloroethane-d4  70–120 75–115 75–125 80–125 NA NA 
Toluene-d8  80–115 90–110 85–115 70–120 NA NA 

Semivolatile Organic 
Compounds (including PAHs) 

8270C low level (EPA SW-846) 

Acenaphthene  30–135 40–120  35–110 40–95 25 30 
4-Chloro-3-methylphenol  25–110 20–120 25–110 35–100 25 30 
2-Chlorophenol  25–110 25–120 25–110 30–100 25 25 
1,4-Dichlorobenzene  30–110 20–120 30–110 25–90  25 25 
2,4-Dinitrotoluene  50–120 15–150 50–120 40–125 25 30 
4-Nitrophenol  15–135 10–140 15–135 10–140 30 30 
n-Nitroso-di-n-propylamine  25–120 25–120 35–120 35–115 25 25 
Pentachlorophenol  20–125 25–115 20–125 25–115 25 30 
Phenol  30–110 15–105 30–110 15–100 25 25 
Pyrene  30–130 40–115 30–130 40–115 25 30 
1,2,4-Trichlorobenzene  35–110 45–115 35–110 30–90  25 30 

(table continues) 
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Table 3-10 (continued) 

  MS/MSD LCSa PRECISION

  
Accuracy Criteria 
(percent recovery) 

Accuracy Criteria 
(percent recovery) 

Maximum 
RPD 

Analytical Suites 
and Analytes 

U.S. EPA 
Method Soil Water Soil Water Soil Water

Acenaphthene  30–150 30–140 30–150 30–140 30 30 
Acenaphthylene  30–150 30–140 30–150 30–140 30 30 
Anthracene  30–150 30–140 30–150 30–140 30 30 
Benz(a)anthracene  30–150 30–140 30–150 30–140 30 30 
Benzo(b)fluoranthene  30–150 30–140 30–150 30–140 30 30 
Benzo(k)fluoranthene  30–150 30–140 30–150 30–140 30 30 
Benzo(g,h,i)perylene  30–150 30–140 30–150 30–140 30 30 
Benzo(a)pyrene  30–150 30–140 30–150 30–140 30 30 
Chrysene  30–150 30–140 30–150 30–140 30 30 
Dibenz(a,h)anthracene  30–150 30–140 30–150 30–140 30 30 
Fluorene  30–150 30–140 30–150 30–140 30 30 
Indeno(1,2,3-c,d)pyrene  30–150 30–140 30–150 30–140 30 30 
Naphthalene  30–150 30–140 30–150 30–140 30 30 
Phenanthrene  30–150 30–140 30–150 30–140 30 30 
Pyrene  30–150 30–140 30–150 30–140 30 30 

Surrogates 
2,4,6-Br3-phenol  20–125 10–130 25–125 10–130 NA NA 
2-Fluorobiphenyl  30–115 45–115 30–115 45–115 NA NA 
2-Fluorophenol  20–120 20–105 20–120 25–100 NA NA 
Nitrobenzene-d5  25–135 30–125 25–135 30–125 NA NA 
Phenol-d5  30–125 15–115 35–125 20–115 NA NA 
p-Terphenyl-d14  20–145 35–140 20–145 35–140 NA NA 

Metalsc        
Aluminum  75–125 75–125 95–115 95–115 20 20 
Antimony  75–125 75–125 80–110 80–110 20 20 
Arsenic  75–125 75–125 80–120 80–120 20 20 
Barium  75–125 75–125 85–105 85–105 20 20 
Beryllium  75–125 75–125 85–105 85–105 20 20 
Cadmium  75–125 75–125 75–110 75–110 20 20 
Chromium (total)  75–125 75–125 80–110 80–110 20 20 
Cobalt  75–125 75–125 80–105 80–105 20 20 
Copper  75–125 75–125 85–105 85–105 20 20 

 (table continues) 
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Table 3-10 (continued) 

  MS/MSD LCSa PRECISION 

  
Accuracy Criteria 
(percent recovery) 

Accuracy Criteria 
(percent recovery) 

Maximum 
RPD 

Analytical Suites 
and Analytes 

U.S. EPA 
Method Soil Water Soil Water Soil Water

Metalsc (continued)        
Iron  75–125 75–125 80–115 80–115 20 20 
Lead (total)  75–125 75–125 80–120 80–120 20 20 
Manganese  75–125 75–125 85–105 85–105 20 20 
Mercury  75–125 75–125 80–120 80–120 20 20 
Nickel  75–125 75–125 80–105 80–105 20 20 
Selenium  75–125 75–125 80–120 80–120 20 20 
Silver  75–125 75–125 80–120 80–120 20 20 
Thallium  75–125 75–125 80–115 80–115 20 20 
Vanadium  75–125 75–125 80–115 80–115 20 20 
Zinc  75–125 75–125 80–110 80–110 20 20 

Wet Chemistry        
Chromium, hexavalent 7196A 75–125 75–125 80–120 80–120 20 20 

Notes: 
a LCS accuracy criteria are for guidance only; laboratory specific limits are determined utilizing 

control charts generated during the analysis of CLEAN Program samples; use these limits until 
sufficient data are generated 

b for all quality control samples associated with CLEAN Program samples, at a minimum, these 
compounds must be spiked 

c the quality control criteria for metals apply to all analyses by U.S. EPA Methods 6010B, 6020, and 
7000 Series 

Acronyms/Abbreviations: 
CLEAN – Comprehensive Long-Term Environmental Action Navy 
LCS – laboratory control sample 
MS/MSD – matrix spike/matrix spike duplicate 
NA – not applicable 
RPD – relative percent difference 
U.S. EPA – United States Environmental Protection Agency 
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• SOP 7, Water and Free Product Level Measurement in Wells  
(FSP, Appendix A1) 

• SOP 8, Groundwater Sampling (FSP, Appendix A1) 

• SOP 9, Sample Containers, Preservation, and Handling  
(FSP, Appendix A1) 

• SOP 10, Sample Custody, Transfer, and Shipment (FSP, Appendix A1) 

• SOP 11, Decontamination of Equipment (FSP, Appendix A1) 

• SOP 13, Destruction of Boreholes and Wells (FSP, Appendix A1) 

• SOP 16, gINT System:  Borehole and Well Log Data Entry 

• SOP 17, Logbook Protocols (FSP, Appendix A1) 

• SOP 22, Investigation-Derived Waste Management (FSP, Appendix A1) 

• SOP 25, Preparing Quality Assurance Project Plans 

• SOP 26, Preparing Field Sampling Plans 

• SOP 28, Field Change Request 

SOP 2, Drilling Method Evaluation, provides a means of evaluating potential drilling 
methods that will meet the specific technical objectives and requirements of a proposed 
field program.  The procedure applies to preparation of bid specifications for borehole 
drilling operations to be performed by a qualified field subcontractor in association with 
subsurface geologic, geotechnical, hydrogeologic, or hazardous waste investigations. 

SOP 3 (FSP, Appendix A1), Borehole Logging, provides a standardized method and 
format for field documentation of subsurface conditions encountered during borehole 
drilling operations.  This procedure applies to the field preparation of borehole logs in 
association with drilling-related activities under the direction of the CLEAN Program.  
All borehole logs will be reviewed and approved by a California Registered Geologist. 

SOP 4 (FSP, Appendix A1), Soil Sampling, provides standardized methods for the field 
collection of soil samples using manual or rig-assisted techniques.  The procedure 
specifies the methods to be followed by the CLEAN Program environmental engineers 
and geologists for the field collection of surface and subsurface samples. 

SOP 5 (FSP, Appendix A1), Monitoring Well Design, Installation, and Development, 
provides a standardized method and format for the installation and development of 
vertical monitoring wells intended for periodic gauging of groundwater levels, collection 
of representative groundwater samples, and measurements of hydraulic characteristics of 
a particular hydrogeologic unit.  The procedure is intended for use by CLEAN Program 
geologists and engineers for general guidance in the construction, development, and 
documentation of monitoring wells at site investigations for the CLEAN Program. 

SOP 6 (FSP, Appendix A1), Instrument Calibration and Use, describes the general 
procedures to be employed for the calibration and use of equipment and instruments 
commonly used for field measurements and sample screening.  The procedure is intended 
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for use with instruments and equipment outside of safety, health physics, or industrial 
hygiene monitoring purposes. 

SOP 7 (FSP, Appendix A1), Water and Free Product Level Measurement in Wells, 
identifies the methods to be used for the measurement of water and free-product levels in 
wells and to provide standardized reporting formats for documentation of data. 

SOP 8 (FSP, Appendix A1), Groundwater Sampling, provides direction to assure that a 
groundwater sampling event obtains accurate water-quality data that are representative of 
the groundwater being monitored at the time of the collection.  The procedure also 
promotes the proper collection of groundwater samples through adherence to a site-
specific FSP and implementation of QA/QC measures.  The procedure is intended for use 
by geologists and environmental engineers in association with hydrogeologic/hazardous 
waste investigations.  It applies to the collection and handling of groundwater samples 
collected from existing or newly installed wells. 

SOP 9 (FSP, Appendix A1), Sample Containers, Preservation, and Handling, assures that 
the integrity of samples is maintained for analysis.  The procedure applies to all 
environmental samples collected by CLEAN Program environmental engineers and 
geologists.  It describes the various sample container types and preservatives available  
for the collection of samples, and it provides guidelines for the appropriate handling of 
these samples. 

SOP 10 (FSP, Appendix A1), Sample Custody, Transfer, and Shipment, assures that the 
integrity of samples is maintained throughout the sample transfer process.  The 
procedures describe protocols for the custody, transfer, and shipment of environmental 
and industrial samples from the point of collection to analysis and disposal by a 
designated analytical laboratory.  The procedure applies to all environmental and 
industrial hygiene samples collected and submitted for archiving or analysis by CLEAN 
Program personnel. 

SOP 11 (FSP, Appendix A1), Decontamination of Equipment, assures correct equipment 
decontamination procedures are followed to prevent cross-contamination of samples. 

SOP 13 (FSP, Appendix A1), Destruction of Boreholes and Wells, establishes the correct 
procedure for the abandonment of boreholes and unusable wells to meet federal, state, 
and local requirements. 

SOP 16, gINT System:  Borehole and Well Log Data Entry, provides a standardized 
method for automating borehole log and well-construction information.  The procedure 
provides guidelines for organizing, entering, and presenting borehole log and well-
construction data using gINT software. 

SOP 17 (FSP, Appendix A1), Logbook Protocols, provides procedures and guidance for 
the labeling, use, and control of logbooks used to document CLEAN Program field 
data-collection activities. 

SOP 22 (FSP, Appendix A1), Investigation-Derived Waste Management, provides 
programwide instructions on the management of investigation-derived waste (IDW) 
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generated during CLEAN field activities.  Site-specific management of wastes is presented 
in an IDW Management Plan. 

SOP 25, Preparing Quality Assurance Project Plans, provides procedures and guidance 
for the preparation, revision, control, and approval of CLEAN Program Quality 
Assurance Project Plans. 

SOP 26, Preparing Field Sampling Plans, provides the methods that will be followed by 
the CLEAN environmental staff in the preparation and execution of CLEAN FSPs.  

SOP 28, Field Change Request, defines CLEAN requirements for review, evaluation, 
disposition, and control of Field Change Requests (FCRs) received by CLEAN 
management from field personnel.  The FCR is the vehicle for making and approving 
necessary changes to the RI Work Plan. 

These SOPs are supplemented by procedures presented in the FSP.  These supplemental 
procedures include land surveying and geophysical methods.  Controlled copies of all 
CLEAN Program SOPs have been provided to SWDIV, DTSC, and U.S. EPA Region 9 
by the CLEAN Program Quality Manager.  Copies of the SOPs can be made available to 
other document reviewers upon request through the SWDIV RPM. 

3.4 SPECIAL TRAINING AND CERTIFICATION 
All CLEAN personnel who work at a known or potentially hazardous waste site are 
required to meet the safety and health training requirements of Title 29, Code of Federal 
Regulations Part 1910.120(e).  Depending on individual responsibilities in the field and 
the complexity of a particular project, on-site personnel will have to meet special training 
requirements defined in the RI Work Plan. 

Copies of CLEAN personnel safety and health training records, including course 
completion certificates for initial safety and health training, first aid, cardiopulmonary 
resuscitation, and annual 8-hour refresher training, will be maintained in the project files.  
Subcontractors that work on-site will certify that their employees have been trained for 
work on hazardous waste project sites.  This training will meet the same requirements as 
that for CLEAN personnel.  Before beginning work at the project site, subcontractors will 
submit to the CLEAN Safety and Health Manager certification of training for each 
employee who will be involved in fieldwork.  These certifications will be included in the 
project files.  Subcontractors will also ensure that these employees attend a safety briefing 
prior to site entry. 
 



CLEAN 3 
CTO-0016/0194 

March 2003 

Attachment B, QAPP – Final RI Work Plan  page B4-1 SWMU 80, NAS North Island 

Section 4 
SAMPLE COLLECTION 
An objective of the sampling procedures outlined in this project plan is to obtain representative 
samples that yield results of consistent quality.  The use of proper sampling techniques, sampling 
equipment, strict sampling controls in the field, and appropriate chain-of-custody (COC) 
procedures will reduce the potential for nonrepresentative samples and unreliable analytical data.  
QA/QC objectives pertinent to proper sampling procedures are outlined in this section. 

4.1 SAMPLING DESIGN 
A summary and rationale for the proposed sampling locations, sample types, sample 
analysis, and sample frequency are presented in Section 4.7 of the RI Work Plan.  Also 
included in this Work Plan section are detailed descriptions of activities planned for 
the RI. 

4.2 SAMPLING EQUIPMENT AND PREPARATION 
All nondisposable sampling equipment and material, tools, and field-measurement 
devices will be decontaminated before and after each sample collection or use at each 
location to prevent accidental sample contamination or flawed field measurements.  
Decontamination procedures for sampling equipment and measurement devices are 
presented in Section 5.12 of the FSP (Attachment A) and in CLEAN Program SOP 11 
(FSP, Appendix A1), Decontamination of Equipment (BNI 2003).  Disposal and 
management of all IDW will be the responsibility of BEI, as specified in Section 5.18 of 
the FSP. 

4.3 SAMPLE CONTAINERS 
All sample containers are to be supplied by the subcontract laboratory designated for 
analytical services.  The sample containers will be cleaned and QC-tested by procedures 
appropriate to the specific analyses to be performed.  Sample containment will follow the 
prescribed U.S. EPA Contract Laboratory Program (CLP) Sample Bottle Repository 
Program (U.S. EPA 1992b) procedures to assure that containers are free of contaminants.  
This QC testing will be verified or performed by the laboratory prior to shipping the 
containers to the field sampling team.  Preservatives, when required, will be added to the 
sample container by the laboratory before shipment to the field.  Sample containers with 
caps (e.g., glass jars, volatile organic analyte [VOA] vials, amber bottles, or polyethylene 
bottles) will be shipped to the user with sample coolers in protective cardboard cartons  
or other wrapping.  Glass containers (including VOA vials) will be provided with  
Teflon-lined caps or Teflon septa, and all polyethylene containers will be provided with 
polypropylene closures.  Tables 4-1, 4-2, and 4-3 list the U.S. EPA method, type of 
container and preservative required, and the holding time for COPCs for soil gas, soil, 
and groundwater samples, respectively.  The appropriate sample container must be used 
as specified by the analytical method for each sample type.  
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Table 4-1 
Analytical Methods, Containers, Preservation, and Holding Times 

for Analytes for Soil Gas Samples 

Analyte 
U.S. EPA 
Method* Container Preservation Holding Time 

Volatile organic compounds 8260B 1 EMFLUX collector None 28 days (analyze) 

Note: 
* rationale for method selection is explained in Table 3-5  

Acronym/Abbreviation: 
U.S. EPA – United States Environmental Protection Agency 

Table 4-2 
Analytical Methods, Containers, Preservation, and Holding Times 

for Analytes for Soil Samples 

Analytes Method* Container Preservation Holding Time 

Volatile organic compounds U.S. EPA 
8260B 

3 En Core or equivalent 
airtight coring device 

Cool to 4 ºC, 
freeze at lab 

48 hours (analyze) 

Semivolatile organic 
compounds 

U.S. EPA 
8270C- 
low level 

6-inch stainless steel/brass 
liners or acetate tubes 

Cool to 4 ºC 7 days (extract) 
40 days (analyze) 

     
Target analyte list metals  U.S. EPA 

6010B/7000 
6-inch stainless steel liners 
or acetate tubes 

Cool to 4 ºC 6 months 
28 days for mercury 

Hexavalent chromium U.S. EPA 
7196A 

6-inch stainless steel liners 
or acetate tubes 

Cool to 4 ºC 30 days 

Lead U.S. EPA 
7421 

6-inch stainless steel liners 
or acetate tubes 

Cool to 4 ºC 6 months 

Geotechnical analysis Various 
ASTM 

6-inch stainless steel/brass 
liners or acetate tubes 

None None 

Note: 
* rationale for method selection is explained in Table 3-5 

Acronyms/Abbreviations: 
ASTM – American Society for Testing and Materials 
°C – degrees Celsius 
SIM – selected ion monitoring 
U.S. EPA – United States Environmental Protection Agency 
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Table 4-3 
Analytical Methods, Containers, Preservation, and Holding Times for 

Analytes for Groundwater Samples 

Analytes/Parameters Methoda Container Preservation 
In-Line 

Filtration 
Holding 

Time 

Analytes      
Volatile organic 
compounds 

U.S. EPA 
8260B 

40-mL VOA glass 
vial 

HCl; cool to 4 °C None 14 days (analyze) 
(7 days without 
preservative) 

Semivolatile organic 
compounds 

U.S. EPA 
8270C low 
level 

2 × 1-liter amber 
glass bottle 

Cool to 4 °C None 7 days (extract) 
40 days (analyze) 

Target analyte list for 
total metals (unfiltered) 

U.S. EPA 
6010B/7000 

1-liter polyethylene 
bottle 

HNO3; cool to 
4 °C 

None 6 months (analyze) 
28 days for mercury 

Target analyte list for 
total dissolved metals 
(filtered) 

U.S. EPA 
6010B/7000 

1-liter polyethylene 
bottle 

HNO3; cool to 
4 °C 

0.45 µm 
filter 

6 months (analyze) 
28 days for mercury 

Hexavalent chromium U.S. EPA 
7196A 

1-liter polyethylene 
bottle 

Cool to 4 °C None 24 hours (analyze) 

Natural Attenuation 
Parameters 

     

Dissolved gasesb U.S. EPA  
RSK-175 

Three 12-mL glass 
vials with Teflon 
septa  

H2SO4; cool to 
4 °C 

None None 

Hardness U.S. EPA 
310.1 

500-mL 
polyethylene bottlec 

Cool to 4 °C None 14 days 

Anionsd U.S. EPA 
300.0 

1-liter polyethylene 
bottlee 

Cool to 4 °C None 48 hours 

Sulfide U.S. EPA 
376.1 

1-liter polyethylene 
bottle 

NaOH pH > 9;  
cool to 4 °C 

None None 

Total organic carbon U.S. EPA 
9060 

500-mL 
polyethylene bottle 

HCl, H2SO4, or 
H2PO4 to pH < 2; 
cool to 4 °C 

None 28 days 

Field parameterse In field None None None None 

Notes: 
a rationale for method selection is explained in Table 3-5 
b samples for dissolved gases include methane, ethane, and ethene 
c one single 500-mL polyethylene bottle will be filled for hardness and total organic carbon 
d anions include chloride, nitrate, and sulfate 
e field parameters include turbidity, pH, temperature, specific conductance, ferrous iron, 

oxygen/reduction potential, and dissolved oxygen 
(table continues) 
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Table 4-3 (continued) 

Acronyms/Abbreviations: 
°C – degrees Celsius 
FSP – field sampling plan 
HCl – hydrochloric acid 
HNO3 – nitric acid 
H2PO4 – phosphoric acid 
H2SO4 – sulfuric acid 
mL – milliliter 
NaOH – sodium hydroxide 
PAH – polynuclear aromatic hydrocarbon 
U.S. EPA – United States Environmental Protection Agency 
VOA – volatile organic analysis 

4.4 SAMPLE COLLECTION 
Field methods and procedures for sample collection will be conducted as described in 
Section 5 of the FSP (Attachment A) and will be in accordance with the current 
applicable CLEAN Program SOPs.   

4.5 SAMPLE HANDLING AND SHIPMENT 
Samples will be transported and stored according to procedures outlined in Section 5.14 
of the FSP (Attachment A).  Documentation for sampling activities is detailed in the FSP 
and discussed in Section 5 of this QAPP. 

Sample packaging and shipping procedures are based on U.S. EPA specifications as well 
as U.S. Department of Transportation regulations (49 Code of Federal Regulations).  Wet 
ice will be included in coolers containing samples that require temperature control as 
specified in the FSP (Attachment A).  To assure that required analytical holding times are 
met, all samples will be delivered to the laboratory by CLEAN Program personnel, 
transported by a laboratory courier, or shipped to the laboratory via an express mail 
service within 12 hours of sample collection.  The FSP and CLEAN Program SOP 10 
(FSP, Appendix A1), Sample Custody, Transfer, and Shipment, describe packing and 
shipment of samples. 

Upon receipt by the laboratory, samples will be stored in accordance with procedures 
established by the U.S. EPA in the CLP Statement of Work, CLEAN Program Technical 
Specification for Analytical Laboratory Services (BNI 1998a), and the Navy Installation 
Restoration Chemical Data Quality Manual (NFESC 1999). 
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Section 5 
SAMPLE CUSTODY/DOCUMENTATION 
Sample custody and documentation are important elements of generating acceptable and 
defensible data.  Each sample or field measurement must be properly documented to facilitate 
timely, correct, and complete analysis and to support use of field and laboratory data.  The 
documentation system provides the means to identify, track, and monitor each sample from the 
point of collection through final data reporting.  Specific documentation requirements are 
described in the following sections. 

5.1 FIELD SAMPLE CUSTODY AND DOCUMENTATION 
Sample custody and documentation methods that will be used are described in CLEAN 
Program SOP 10 (FSP, Appendix A1), Sample Custody, Transfer, and Shipment and 
CLEAN Program SOP 17, Logbook Protocols.  These SOPs address field logbooks, 
sample labels, custody seals, and COC forms. 

5.1.1 Field Logbooks and Records 
Controlled, prepaginated, and permanently bound logbooks will be used to record field 
observations and measurements to provide a permanent record of daily field activities.  
The logbooks will contain various forms for this purpose, including daily field reports, 
geologic drill logs, well-sampling records, groundwater-level records, contractor 
production reports, and photodocumentation. 

Entries will be legible and written in indelible ink.  Corrections will consist of line-out 
deletions that will be initialed and dated by the person making the correction.  All entries 
will be signed and dated, and the remaining space on each page will be crossed out.  
Completed field logbooks will be delivered to the CLEAN Program Document Control 
Center in San Diego.  Other forms used to record field safety and health-related data  
will not be bound into field logbooks, but will instead be maintained in project files  
and folders.  Logbook procedures are described in CLEAN Program SOP 17 (FSP, 
Appendix A1). 

5.1.2 Photographs 
Photographs may be taken of the sample locations to show the surrounding area and 
objects used to locate the site.  The photographs will be used to provide backup 
documentation for procedures and unusual conditions encountered as well as general 
sampling locations.  Photographs will be taken at each sampling location and will be 
described in the field logbook in accordance with all SWDIV and NAS North Island rules 
regarding photographs.  Photographs should include two or more reference points to 
allow relocation of the sampling point at a later time.  The film roll number will be 
identified by taking a photograph of an informational sign on the first frame of the roll.  
This sign will display the site name, initials of photographer, film roll number, and date.  
After the photographs are developed, they will be labeled for cross-referencing with other 
field data. 
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Permission to bring a camera on-base must be coordinated with the RPM or the Federal 
Facility Site Remediation Agreement Program Manager before the start of fieldwork. 

5.1.3 Sample Labeling 
Sample labels will be attached to each sample container just before or at the time of 
sampling.  The labels will be made of waterproof paper or plastic with gummed backs 
and will be completed with indelible ink.  Any errors made on the sample label will be 
crossed out using a single line through the error (initialed) followed by the entry of the 
correct information.  Sample labels will clearly indicate the project name and number, 
sampling location identifier, the ten-character sample number (container identification 
number), sampling date and time (using 24-hour notation), analysis to be performed, 
sample preservation, and the field sampler’s name and initials (not preprinted) as 
described in Section 5.16.3 of the FSP (Attachment A) and in CLEAN Program SOP 9 
(FSP, Appendix A1), Sample Containers, Preservation, and Handling, and SOP 10 (FSP, 
Appendix A1), Sample Custody, Transfer, and Shipment. 

All environmental samples collected to support CTO-0016 will be identified by a unique 
nine-character sample numbering system as described in the FSP, the Data Management 
Plan (DMP), and CLEAN Program Procedure T 2.2. 

5.1.4 Chain-of-Custody Records 
The COC record documents the transfer of sample custody from the time of sampling to 
laboratory receipt.  CLEAN Program SOP 10 (FSP, Appendix A1) contains a description 
of COC procedures.  COC forms will be completed by the sampler and will accompany 
the samples from the field to the analytical laboratory. 

The custody record will be completed using waterproof ink.  All corrections will be made 
by drawing a line through, initialing, and dating the error, and then entering the correct 
information.  Erasures are not permitted.  All applicable information on the COC record, 
including signatures, will be filled out completely and legibly.  Unused space (rows) for 
sample/analysis information will be crossed out, initialed, and dated.  Samples requiring 
different turnaround times will not be included together on the same COC record.  If 
samples are to be delivered to the laboratory by an overnight carrier, the airbill number 
will be recorded, and the COC record(s) will be placed in a waterproof plastic bag that is 
taped to the lid inside the sample cooler prior to sealing. 

5.1.5 Custody Seals 
After samples are collected, custody seals are placed on the sample containers, including 
VOA vials.  Custody seals are used to detect tampering between sample collection and 
analysis.  The seal is placed so that it must be broken in order to open the sample 
container.  Two or more custody seals will be placed on the outside of the shipping 
container or cooler prior to shipment through an overnight carrier.  Each custody seal 
affixed to sample containers and sample coolers will be signed and dated by the field 
sampler.  Custody seals are described in CLEAN Program SOP 10 (FSP, Appendix A1). 
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5.1.6 Sample Transport 
The sample transport procedures will be conducted following CLEAN Program SOP 9 
(FSP, Appendix A1), Sample Containers, Preservation, and Handling; and SOP 10 (FSP, 
Appendix A1), consistent with applicable U.S. EPA guidance and requirements. 

5.2 LABORATORY SAMPLE CUSTODY AND DOCUMENTATION 
Each subcontract laboratory used during the RI will be required to establish custody 
procedures that conform to those required by the CLP, as outlined in the CLP User’s 
Guide (U.S. EPA 1991).  These procedures include: 

• designation of a sample custodian; 

• completion by the custodian of the COC record, any sample tags, and laboratory 
request sheets, including documentation of sample condition upon receipt; 

• laboratory sample tracking and documentation procedures; 

• secure sample storage with the appropriate environment (e.g., refrigerated, dry); 
and 

• proper data logging and documentation procedures, including custody of all 
original laboratory records. 

A designated sample custodian will take custody of all samples upon their arrival at the 
laboratory.  The custodian will inspect all sample labels and custody forms to assure 
correspondence between information on the labels and forms.  The custodian will also 
inspect all samples and document any signs of damage or tampering and temperature 
discrepancies.  The custodian will then assign a unique laboratory number to each sample 
and will distribute the samples to the appropriate analysts or to secured storage areas.  All 
sample transfers in the laboratory will be recorded. 

5.3 CORRECTIONS TO DOCUMENTATION 
All original recorded data shall be written in waterproof ink.  No accountable serialized 
documents will be destroyed or thrown away, even if they are illegible or contain 
inaccuracies that require a replacement document.  If an error is made on an accountable 
document assigned to an individual, that individual shall make corrections by making a 
line through the error (initialed) and entering the correct information.  The erroneous 
information shall not be obliterated.  Any subsequent error discovered on an accountable 
document shall be corrected, initialed, and dated by the person who made the entry. 
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Section 6 
QUALITY CONTROL PROCEDURES 
Analytical QA/QC procedures encompass the requirements established by the Navy Installation 
Restoration Chemical Data Quality Manual (NFESC 1999), the CLEAN Program Analytical 
Laboratory Technical Specification (BNI 1998a) and U.S. EPA method-specific criteria.  These 
procedures will be provided for by the laboratory QA program, be supported by SOPs, and will 
address QC samples, instrument calibration, preventive maintenance, internal QC checks and 
corrective action, and data review and reporting. 

Both field and laboratory QA/QC checks will be employed to evaluate the performance of field 
and laboratory analytical procedures.  QA/QC checks will take the form of samples introduced 
into the sampling, sample transport, and analytical stream to enable evaluation of analytical 
accuracy and precision, as well as representativeness. 

6.1 LABORATORY QUALITY ASSURANCE PROGRAM 
Analytical laboratories will maintain a written Quality Assurance Plan in accordance  
with the Laboratory Technical Specification, Section 4.11 (BNI 1998a) and the  
Navy Installation Restoration Chemical Data Quality Manual 9 (NFESC 1999).  All 
CLEAN Program subcontractor laboratories (fixed-base and mobile) have the appropriate 
current state certifications, such as the California State Environmental Laboratory 
Accreditation Program certification.  The fixed-base laboratories have undergone the 
NFESC evaluation process and maintain current approval.  The NFESC process does not 
apply to mobile laboratories (NFESC 1999). 

6.2 LABORATORY STANDARD OPERATING PROCEDURES 
The subcontract laboratory shall maintain a controlled set of SOPs that meet the 
requirements established in the Laboratory Technical Specification, Section 4.1  
(BNI 1998a) and the Navy Installation Restoration Chemical Data Quality Manual 
(NFESC 1999).  SOPs shall serve as the implementing procedures for the laboratory QA 
program and must be clear, comprehensive, up-to-date, and sufficiently detailed to permit 
duplication of analytical results by qualified analysts.  The laboratory must have an SOP 
for each of the reference methods performed on the project prior to commencement of 
work.  Controlled revision to SOPs must be provided for in the laboratory QA program. 

6.3 FIELD AND LABORATORY QUALITY CONTROL SAMPLES 
QC samples are used to assess data quality in terms of precision and accuracy and verify 
that sampling procedures, decontamination, packaging, and shipping are not introducing 
variables into the sampling chain that could compromise the validity of sample data.  
Such QC samples are regularly prepared in the field and laboratory so that all phases of 
the sampling process are monitored.  The types of QC samples to be collected during the 
project are discussed below. 
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6.3.1 Duplicates 
Field duplicates are two samples of the same matrix, collected at the same location and 
time (to the extent possible), with an assumed level of overall homogeneity within the 
sample matrix.  The same sampling techniques and analytical methods are performed on 
both samples.  Analysis of field duplicates provides a quantitative measure of the 
precision of the overall sampling and analysis process as the sum of contributions from 
sample heterogeneity, the precision of the sampling process, and the analytical method(s).  
Because of the inherent heterogeneity in soil samples, a distinction should be made 
between a field duplicate and a field replicate.  A field replicate would be a second soil 
sample collected at the same location and time (to the extent possible).  A field duplicate 
would be generated (in the field) from homogenization and splitting of a larger sample, 
much the same as the generation of a laboratory duplicate.  Laboratory duplicates are not 
a substitute for field duplicates.  Field replicates, compared to field duplicates, are a better 
measure of inherent sample heterogeneity.  Due to the heterogeneity of soil, soil duplicate 
samples will not be collected during the RI. 

Duplicate groundwater samples will be collected at a frequency of one duplicate for every 
ten samples collected in the field. 

6.3.2 Blanks 
A variety of QC blank samples will be used to assess the potential for sample 
contamination during the sampling and analysis processes.  Laboratory QC samples used 
for assessing the impact of contamination on sample results include method blanks, 
calibration blanks, instrument blanks, and refrigerator storage blanks.  The laboratory will 
utilize these QC sample types in accordance with U.S. EPA method-specific 
requirements, the Laboratory Technical Specification, Section 4.11 (BNI 1998a), and the 
Navy Installation Restoration Chemical Data Quality Manual (NFESC 1999).  In 
addition, three kinds of field QC blanks will be used:  trip blanks, equipment rinsate 
blanks, and source water blanks. 

Trip blanks are used to detect contamination introduced during sample handling and 
shipment.  Trip blanks are prepared by the laboratory using contaminant-free reagent-
grade water and are shipped to the field together with sample containers.  They are not 
opened in the field and are returned to the laboratory in every sample cooler containing 
samples to be analyzed for VOCs. 

An equipment rinsate blank is a sample of contaminant-free water that has been passed 
through or over recently decontaminated field sampling equipment.  The equipment blank 
is used to assess the adequacy of the equipment decontamination process, as well as 
contaminant effects from handling, storage, shipment, and analysis.  Equipment rinsate 
blanks will be prepared by the sample team at a minimum of one set (for all parameters of 
concern) per day. 



CLEAN 3 
CTO-0016/0194 

March 2003 

Section 6   Quality Control Procedures 

Attachment B, QAPP – Final RI Work Plan  page B6-3 SWMU 80, NAS North Island 

Source water blanks are used to assess the potential for sample contamination from the 
final rinsewater of the decontamination process.  One blank from each source water 
location will be collected and analyzed for the same parameters as the related samples. 

Ambient air blanks for passive soil gas are used to assess potential for sample 
contamination from ambient air.  A minimum of one ambient air blank will be collected 
and analyzed for VOCs.  Additional ambient air blanks may be collected at the discretion 
of the field manager and CTO Leader. 

6.3.3 Spikes 
The types of QC spike samples to be employed by the fixed-base or mobile laboratory 
include LCSs (or method blank spikes), MSs, and surrogates.  An LCS is a clean matrix 
(i.e., same used for a method blank) spiked with known concentration(s) of target analyte(s).  
The LCS is carried through the entire analytical procedure to assess the overall accuracy of 
the method.  An MS is an aliquot of a parent (CLEAN Program) sample spiked with target 
analyte(s) of known concentration(s) prior to sample preparation.  The impact of sample 
matrix on target analyte recovery (i.e., accuracy) and precision is assessed by MS, MSD, 
and unspiked MD QC samples.  A surrogate is a nontarget analyte spiked at known 
concentration prior to sample preparation.  Surrogate analytes are used to monitor method 
performance on a matrix-specific/sample-specific basis. 

For the CLEAN Program and this project, the acceptance limits for precision and 
accuracy for MSs and surrogate percent recovery are listed in the Analytical Laboratory 
Technical Specification (BNI 1998a) and are presented in Table 3-10.  Each analytical 
preparation batch must contain two matrix QC samples: organic analyses require an 
MS/MSD pair, and inorganic analyses generally require an MS/MD pair. 

6.4 INTERNAL LABORATORY QUALITY CONTROL CHECKS 
Laboratory checks will include the procedures detailed below. 

• The reagents, gases, and standards required by a method will use the highest 
quality standards available.  Materials and procedures will be recorded in a 
logbook to document complete traceability to a certified reference standard and 
source such as the National Institute of Standards and Technology. 

• Instruments will be calibrated according to the manufacturer’s instructions and 
as required by the U.S. EPA CLP or SW-846 analytical method.  Where there 
are no specifications for each parameter, a five-point calibration curve will  
be implemented. 

• Calibration of instruments will be documented in a bound logbook, and records 
will be maintained in accordance with Section 4.6 of the Laboratory Technical 
Specification (BNI 1998a). 
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• Continuing calibration standards will be analyzed and documented in a logbook 
for each analytical method during sample analysis as required by the method. 

• The percent recovery and percent difference criteria for inorganics and organics 
continuing calibration shall be within the QC criteria of the requested method. 

The term “matrix” refers to the use of the actual sample media collected in the field.  
Laboratory QC samples are derived from an aliquot (subset) of the field samples.  A 
routinely collected soil or sediment sample contains sufficient volume for analysis of the 
parent sample, MS and MSD.  Generally, triple volumes of water samples are supplied to 
the laboratory, and requests for MS and MSD analyses are noted on the COC document. 

6.4.1 Control Charts 
Control charts will be used by the fixed-base laboratory to assess variability in QC 
parameters over time.  At a minimum, the laboratory shall control chart LCS results for 
each method of analysis.  In addition, all surrogate spike recoveries (from LCS results) 
shall be monitored by use of control charts.  In cases for which surrogate spikes are not 
applicable, MSs shall be monitored for accuracy.  The laboratory will include in its QA 
plan a description of the methodology used in control charting.  Section 4.3 of the 
Laboratory Technical Specification (BNI 1998a) details the requirements for control 
charting and criteria for out-of-control conditions. 

6.4.2 Performance Evaluation Samples 
PE samples may be submitted to the fixed-base laboratory as part of the routine 
laboratory evaluation process according to NFESC (NFESC 1999).  If authorized by  
the SWDIV QAO, then a single-blind or double-blind PE sample will be sent to  
the laboratory. 

6.5 INSTRUMENT CALIBRATION 
The laboratories are required to document calibration procedures according to Section 4.6 
of the Laboratory Technical Specification (BNI 1998a), and are subject to review by 
CLEAN Program auditors under the direction of the Program Quality Manager.  
Calibration procedures will be consistent with specified method requirements.  
Calibration of field equipment and instrumentation will be in accordance with the 
relevant CLEAN Program SOPs. 

6.6 PREVENTIVE MAINTENANCE 
The laboratory will perform and maintain records of preventive maintenance on 
instruments used for analysis of project samples.  Preventive maintenance documentation 
is incorporated into California laboratory certification requirements and is an element of 
the laboratory QA plan. 
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6.7 INTERNAL QUALITY CONTROL AND CORRECTIVE ACTION 
A method blank will be analyzed with every batch of 20 or fewer samples to measure 
laboratory contamination.  The method blank will consist of analyte-free water and will 
be carried through the entire preparation and analysis procedure.  Acceptance criteria for 
method blanks must conform to reference method requirements when specified.  
Generally, corrective action is required if target compound concentrations in the method 
blank are greater than the method detection limit (MDL).  Corrective action, including 
data flagging, is required when method blank concentrations are greater than the reporting 
detection limit, and the samples must be reprocessed if sample target compound/analyte 
concentrations are not greater than 10 times the method blank concentrations. 

An LCS will be analyzed with every batch containing 20 samples or less to measure 
accuracy.  The LCS will consist of a method blank spiked with a known amount of 
analyte, and it will be carried through the entire preparation and analysis procedure.  The 
standards source will be separate from that used to prepare calibration standards.  All the 
VOCs, SVOCs, and metals will be used for spiking the LCS in accordance with the 
Laboratory Technical Specification (BNI 1998a); all analytes will be spiked for other 
inorganic analyses when appropriate.  The recoveries will be plotted on control charts, 
and control limits will be calculated based upon historical data.  The guidance limits for 
the LCS listed in Table 3-10 will be used until the laboratory has enough LCS data to 
control chart (BNI 1998a).  If control limits are exceeded, the analysis will be stopped and 
the problem corrected.  Samples associated with the out-of-control LCS will be 
reanalyzed in another batch, unless documented evidence is presented to show that 
associated samples were not affected. 

An MS will be analyzed for one out of every 20 samples to measure matrix effects on 
accuracy.  MS samples will consist of additional aliquots of sample spiked with a known 
amount of analyte.  The minimum number of VOCs, SVOCs, and metals will be used for 
spiking the MS in accordance with the Laboratory Technical Specification (BNI 1998a) 
and Table 3-10; all analytes will be spiked for other inorganic analyses when appropriate.  
If a valid spike recovery is outside acceptance limits, but the LCS is in control, matrix 
interference may be indicated.  Acceptance limits for MS samples listed in Table 3-10 
will be used. 

An MD or an MSD will be analyzed for one out of every 20 samples for inorganics and 
organics, respectively, to measure precision.  If the RPD does not meet the required 
acceptance limits, the problem will be investigated and corrected.  Acceptance limits for 
precision in Table 3-10 will be used. 

Surrogate spikes will be added to all samples for organic analyses (as applicable) to 
measure sample-specific accuracy.  The minimum number of surrogates for each 
parameter and the corresponding acceptance limits are listed in Table 3-10. 
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6.8 DATA CALCULATION AND REPORTING UNITS 
Calculations of results will be documented in the laboratory SOPs and must be consistent 
with the reference method.  Reporting units will be consistent with applicable regulatory 
and decision thresholds. 

6.9 DOCUMENTATION AND DELIVERABLES 
Requirements for hard copy and electronic data deliverables are detailed in the Laboratory 
Technical Specification (BNI 1998a).  Electronic deliverables to be loaded into the 
Bechtel Environmental Integrated Data Management System will also be submitted. 

The laboratory is responsible for maintaining supporting documentation in the form of 
sample preparation logs, instrument run logs, maintenance logs, standards receipt and 
preparation logs, instrument printouts, and chromatograms.  Calculations should be 
clearly identified in the sample analysis records or in laboratory SOPs. 
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Section 7 
DATA QUALITY MANAGEMENT 
Data quality management includes data management, data verification and validation, preventive 
maintenance, data assessment, and corrective actions as described below. 

7.1 DATA MANAGEMENT 
Project data will consist of various types of information, ranging from field measurements 
to laboratory analyses.  Site data requirements for this project will be governed by the 
specific type of data and the DQOs.  Unique data type combinations will be available to 
accommodate specific data collection and reporting needs for this project. 

Primary data management activities include the establishment of sampling design; 
collecting, encoding, verifying, and validating data; the performance of QA/QC 
evaluation of data; and the generation of output.  The data management staff shares 
responsibility for high-quality products with CTO staff. 

Data management procedures are established by the CLEAN Program DMP (BNI 1996).  
Project-specific modifications are incorporated into the project DMP. 

7.2 DATA QUALITY ASSESSMENT 
The data Quality Assessment process includes analytical data review by the project 
chemist, data verification of hard copy and electronic results, independent data validation, 
and evaluation of overall data in terms of the PARCC criteria.  Data evaluation will 
include an assessment of the results from field QC samples such as field blanks, 
equipment rinsate blanks, and trip blanks. 

7.2.1 Data Review 
Data will be reviewed by project staff for internal and external consistency in accordance 
with CLEAN Program Technical Specification for Data Validation Services (BNI 1998b).  
Other elements of the data review process, including evaluation of laboratory 
contaminants and tentatively identified compounds, are discussed in the Work Plan. 

CLEAN Program Procedures (BNI 2003) for performance, system audits, and corrective 
action oversight will be used.  The CLEAN Program Quality Control Management Plan 
(BNI 1994) includes the requirements and responsibilities of all CLEAN Program 
personnel and subcontractors to attain the desired level of quality. 

The requirements for performance of analytical laboratory analysis are specified in the 
subcontract for technical services under which the work is performed.  The subcontract 
specifies deliverables, turnaround time, and performance standards.  Receipt of required 
deliverables will be verified in the course of the contract compliance screening.  Each 
data package will be reviewed against a deliverables requirements checklist prepared 
based on the subcontract and the project-specific needs.  Outstanding items will be 
resolved before the project is closed. 
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7.2.2 Data Verification 
Field and laboratory data will be managed using manual and electronic systems.  Data 
stored, evaluated, and reported electronically will be subject to 100 percent manual 
verification against hard copy data reports.  Discrepancies will be corrected and 
documented following the CLEAN Program Data Management Plan (BNI 1996). 

7.2.3 Data Validation 
Laboratory data will be validated in accordance with the CLEAN Program Technical 
Specification for Data Validation Services (BNI 1998b) by a validation subcontractor, 
independent of the laboratory.  The data validation process consists of a systematic 
assessment and verification of data quality through independent review.  Validation must 
be performed by individuals who are not associated with the collection and analysis of 
samples, interpretation of sample data, or with any decision-making process within the 
scope of the particular investigation.  For the CLEAN Program, this is accomplished 
through the use of independent third-party data validation subcontractors.  Data validation 
procedures will be in accordance with U.S. EPA guidance for the CLP, modified as 
necessary to accommodate non-CLP methods. 

The terminology for levels of data validation has changed because the previous Naval 
Energy and Environmental Support Activity guidance (NEESA 1988) has been replaced 
by the Navy Installation Restoration Chemical Data Quality Manual (NFESC 1999), 
which does not define levels of data validation.  For the CLEAN Program, the former 
Level C data validation process (NEESA 1990) will be referenced as Level III data 
validation, and the former Level D process (NEESA 1990) will be referenced as Level IV 
data validation.  Level III and Level IV data validation requirements and criteria are 
described in the Technical Specification for Data Validation Services (BNI 1998b) and 
the Navy SWDIV Environmental Work Instruction No. 1 (SWDIV 2001). 

Level IV data validation follows the U.S. EPA protocols and CLP criteria set forth in the 
functional guidelines for evaluating organic and inorganic analyses (U.S. EPA 1994a,b).  
Calculations are checked for QC samples (e.g., MS/MSD and LCS data) and routine field 
samples (including field duplicates, field and equipment rinsate blanks, and VOC trip 
blanks).  To assure that detection limit and data values are appropriate, an evaluation is 
made of instrument performance, method of calibration, and the original data for 
calibration standards. 

For a Level III data validation effort, the data values for routine and QC samples are 
generally assumed to be correctly reported by the laboratory.  Data quality is assessed by 
comparing the QC parameters listed above to the appropriate criteria (or limits) as 
specified in the project QAPP, by CLP requirements, or by method-specific requirements 
(e.g., CLP, SW-846). 

The fixed-base laboratory data will be subjected to a data validation strategy appropriate 
to the intended use of the data.  An independent third-party subcontractor will perform a 
Level III data validation on 90 percent of both the stationary and mobile laboratory data.  
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The remaining 10 percent of the data will receive a Level IV data validation.  The sample 
data that receive Level IV validation will be selected randomly to obtain a representative 
data set unless a review of the first round of sampling data suggests focused data 
validation of specific parameters or specific sample locations. 

7.2.4 PARCC Criteria Evaluation 
The data Quality Assessment process encompasses data validation and internal technical 
data review to evaluate the entire data set for the project.  The assessment should consider 
each type of data, the relationship to the entire data set, and the adequacy of the data  
to fulfill the DQOs of the sampling event or project.  Data sets are assessed for 
completeness and compliance to method-specific or project-specific QA/QC 
requirements, including the results of the independent data validation process.  Data 
validation compares the DQOs to the actual level of data quality obtained through 
evaluation of the PARCC criteria and other method performance requirements.  The 
assessment process also evaluates data quality in terms of the PARCC criteria and 
determines data usability for the intended purpose(s).  The procedures used to assess data 
precision, accuracy, and completeness are described below. 

7.2.4.1 PRECISION AND ACCURACY 
The assessment procedures in this section are designed to review QC data for the three 
types of controlled samples:  spikes, blanks, and duplicates. 

Spikes 

The procedure for assessing spikes will be as follows: 
1. Calculate the percent recovery as shown below for each sample: 

Percent Recovery = [(t-x)/a] × 100% 

where: 
t = total concentration found in the spiked sample 
x = original concentration in sample prior to spiking 
a = actual spike concentration added to the sample 

2. Qualitatively evaluate the significance of data that fall outside the recovery 
limits along with associated sample data (per data validation process). 

Blanks 

The evaluation procedure for blanks may involve a qualitative review of the chemical 
analysis data reported by the laboratory.  The procedure for assessing blank samples will 
be as follows: 

1. If chemicals are detected in blank samples, the laboratory will determine the 
nature and source of the contamination problem. 
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2. If any chemicals are found in blank samples, the compound(s) and 
concentration(s) detected will be reported, and the data will be assessed for 
potential misinterpretation or high bias (per the data validation process). 

Laboratory method blank data will be quantitatively evaluated during the data validation 
process.  Field blank data will be evaluated using the Risk Assessment Guidance for 
Superfund (U.S. EPA 1989).  This guidance provides specific rules on data evaluation 
and editing data sets with regard to the presence of laboratory and field-based 
contamination.  Field blanks will be evaluated during the internal data evaluation process, 
and data qualifiers will be applied where appropriate. 

Duplicates 

The procedure for assessing duplicate samples will be as follows: 
1. Calculate the RPD and percent ratio as shown below for each duplicate pair: 

RPD = [(x1-x2)/xa ]× 100% 

where: 
x1= concentration of sample 1 of pair 
x2 = concentration of sample 2 of pair 
xa = average of sample 1 and sample 2 

Percent Ratio = (x1/x2) × 100% 

2. Compare the RPDs with the precision objectives in Section 3 and identify any 
duplicates that do not meet the precision objectives. 

7.2.4.2 COMPLETENESS 
The completeness of the data consists of an estimate of the amount of data expected from 
the field program versus the amount of data actually entered into the database that is 
available for interpretation.  The data validation process and data quality assessment will 
determine which data will not be usable as a result of being rejected.  Rejected data will 
not be eliminated from the database; however, valid data must constitute 95 percent of the 
total data collected.  The procedure for assessing completeness will be as follows: 

Percent complete (%C) = (v/t) × 100% 

where: 
v = number of valid measurements 
t = total number of planned measurements 

7.3 CORRECTIVE ACTIONS 
If QA/QC audits or reviews of data indicate unacceptable data, samples should be 
reanalyzed if holding-time criteria permit.  Should the requirements not be met following 
reanalysis, the Laboratory Services Supervisor will be responsible for developing and 
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initiating corrective action.  The Quality Manager will be responsible for assessing 
whether the selected corrective action is adequate. 

Corrective action may include reanalyzing samples (if holding-time criteria permit); 
resampling and analyzing; evaluating and amending established sampling and analytical 
procedures; or reevaluating DQOs and data validation requirements. 
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Section 8 
QUALITY ASSURANCE OVERSIGHT 
Quality assurance oversight, management for performance and system audits, and corrective 
action performance will follow the CLEAN Program Quality Control Management Plan  
(BNI 1994).  The Quality Control Management Plan provides the requirements and 
responsibilities that will be carried out by all CLEAN Program personnel and subcontractors to 
attain the designed level of quality.  Personnel are to be qualified and trained in the work that 
they are assigned. 

CLEAN Program or Navy personnel will evaluate compliance of the laboratory QA program and 
procedures with NFESC requirements from the Navy Installation Restoration Chemical Data 
Quality Manual (NFESC 1999).  Oversight will include internal and external audits, 
documentation of findings, and reports of corrective action. 

8.1 PERFORMANCE AND SYSTEM AUDITS 
Audits and surveillance of activities will be conducted to assure that work is 
accomplished by trained personnel using approved procedures.  These verification 
activities will be conducted by the Quality Manager, assisted by various technical experts 
who are not directly responsible for accomplishing the work being reviewed.  Audits of 
field sampling activities, laboratories, and administrative activities will be conducted.  
Analytical laboratories will be audited by Bechtel National, Inc. (BNI) or the Navy 
following the NFESC process conducted annually (approximately) and reports will be 
provided to BNI and Navy management.  Verification activities will be accomplished to 
evaluate the conduct of such activities as sample location, identification and control, 
COC protocol, field documentation, and calibration of instruments.  Verification 
activities may be scheduled or unscheduled, and will be conducted commensurate and in 
coordination with work activities. 

8.2 CORRECTIVE ACTIONS 
Corrective actions will be identified, tracked, and closed out in a timely manner.  Project 
activities that are found to be in noncompliance with quality requirements and cannot be 
resolved in the normal course of verification activities will be appropriately documented 
in accordance with approved procedures.  Corrective Action Requests will be used to 
document noncompliance, corrective action commitments, and resolutions. 

Corrective action is not complete until the problem has been solved effectively and 
permanently.  Follow-up action to assure that the problem remains corrected is an 
important step in the corrective action process. 

8.3 QUALITY ASSURANCE REPORTS TO MANAGEMENT 
QA reports will be made to the program management on a monthly basis.  These reports 
will contain a discussion of the current status of the project, including the results of 
performance and system audits, the results of any data quality assessments, any problems, 
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and methods to resolve these problems.  In addition, the data quality assessment results 
for the project shall be summarized and reported in the QA section of the RI Report. 

8.4 QAPP IMPLEMENTATION 
The CLEAN Program Quality Manager will assist the Navy QAO in the documentation 
of QAPP implementation.  Documentation will provide evidence of compliance  
with specific QA activities required by this QAPP, such as conduct of field and  
laboratory audits. 

8.5 QAPP REVISION OR AMENDMENT 
When circumstances arise such as a significant change in work scope that impact the 
original project DQOs, the QAPP document will be revised or amended.  The 
modification process will be based upon U.S. EPA guidelines and direction from the 
Navy RPM and QAO and will be conducted in accordance with SOP 25, Preparing 
Quality Assurance Project Plans. 
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PPE personal protective equipment 
PWC (Navy) Public Works Center 
 
RG registered geologist 
RI remedial investigation 
 
SWMU solid waste management unit  
 
UN United Nations 
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Section 1 
INTRODUCTION 
The purpose of this Investigation-Derived Waste (IDW) Management Plan is to provide 
guidelines for the containment, handling, and final disposition of IDW generated during remedial 
investigation (RI) activities for Solid Waste Management Unit (SWMU) 80, Naval Air Station 
(NAS) North Island, Coronado, San Diego County, California.  This plan was prepared as part of 
Contract Task Order (CTO)-0016 under the Comprehensive Long-Term Environmental Action 
Navy (CLEAN) 3 Program, Contract No. N68711-95-D-7526. 

This plan follows the guidelines in CLEAN Program Standard Operating Procedure 22, 
Investigation-Derived Waste Management (BNI 2003), and is a supplement to the IDW 
Management Plan for the Naval Complex Coronado (Navy Region Southwest 1998). 
Remediation under Comprehensive Environmental Response, Compensation, and Liability Act 
does not trigger Resource Conservation and Recovery Act permits for management and treatment 
of hazardous waste within the remediation site boundary.  However, the Navy has implemented 
the substantive requirements of the permit.  As such, IDW will be managed as potentially 
hazardous in accordance with California Code of Regulations, Title 22, Division 4.5, Chapter 10, 
requirements until analytical results establish the actual classification of the waste.  Project- and 
site-specific background is provided in the RI Work Plan.  Figure 1-1 shows the location of  
the IDW yard. 
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Section 2 
WASTE GENERATION 
The types of IDW that are expected from the field activities are as follows: 

• soil cuttings from borehole sampling 

• decontamination washwater from soil and groundwater sampling 

• used personal protective equipment (PPE) and disposable sampling equipment 

• purgewater from groundwater monitoring wells 

• inert or nonhazardous solid waste (refuse) 
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Section 3 
WASTE HANDLING, STORAGE, AND SAMPLING 
Solid IDW (e.g., soil or asphalt and concrete cores) will be placed in covered, portable roll-off 
bins lined with plastic sheeting or in United Nations (UN)-approved 55-gallon drums.  Mixing 
regular trash and nonhazardous construction debris with potentially contaminated IDW will be 
avoided.  Liquid IDW (decontamination water) will be placed in temporary holding containers 
and transferred into Baker tanks or UN-approved 55-gallon drums.  Uncontaminated PPE and 
nonhazardous construction debris will be placed in industrial waste bins.  Contaminated PPE and 
sampling equipment will be placed in covered UN-approved 55-gallon drums.  General refuse 
will be disposed in industrial waste bins at NAS North Island.  All UN-approved 55-gallon 
drums will be provided by the drilling subcontractor.  Portable roll-off bins will be provided by 
the Navy Public Works Center (PWC), which will be notified 10 days prior to the fieldwork.  
The point of contact with PWC is Dave Buerster (phone number:  [619] 454-6579). 

Each container will be clearly marked to indicate the waste source.  Exhibit 3-1 provides an 
example of the identification label to be affixed to each container.  The label will have black 
lettering on a white background and be weather resistant.  The labels will not be used for 
shipping or disposal.  After labeling, IDW container information will be recorded on the container 
inventory log (Exhibit 3-2).  The log will be maintained by the site manager or designee as 
determined by the CTO Leader. 

Containerized IDW will be transported to a central location for interim storage and management  
(Figure 1-1).  All drums will be stored on pallets and kept closed during storage, except when 
being accessed for sampling or filling.  Secondary containment will be required for all liquid 
IDW.  Secondary containment is not required for solid IDW. 

The interim storage area will be a fenced area with a lockable gate.  The area will be equipped 
with spill containment and a spill kit.  Spill prevention and control measures are described in 
Section 21 of the Site-Specific Safety and Health Plan (Attachment E of the RI Work Plan).  
Road access to the IDW yard may periodically be restricted if the red “Bravo” flag is raised 
(Figure 1-1). 

Field personnel should consult the schedule provided by the NAS North Island Weapons Area 
prior to beginning RI sampling activities. 

The IDW storage area and containers will be inspected weekly by CLEAN Program personnel 
until transport by the PWC to its facility for storage and final disposition.  Any deficiencies 
found during the inspection that require corrective action (e.g., unlocked gates, missing or 
damaged labels, leakage, or missing containers) will be recorded on an IDW inspection log 
(Exhibit 3-3) and reported to the CTO Leader. 

Mr. Buerster will be contacted to determine what information is necessary for profiling IDW.  If 
PWC collects samples of IDW, field personnel will coordinate with Mr. Buerster.  Mr. Buerster 
will, in turn, coordinate with PWC’s laboratory personnel to collect and analyze samples. 
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INVESTIGATION-DERIVED WASTE 

SAMPLED – PENDING ANALYSIS 
 

DO NOT HANDLE OR MOVE DRUM, OR 
REMOVE LID WITHOUT AUTHORIZATION 

 

The contents of this container have been sampled and are pending analysis.  State and 
federal laws prohibit improper disposal.  Questions regarding this container should be 
directed to one of the Department of the Navy representatives listed on this label below. 

 

Project: Navy CLEAN 3 

Location: NAS North Island, San Diego, CA 

Installation Point of Contact: ROICC, Rudy Espiritu (619) 545-5248 

Site-Specific Location: [Site location and boring/well locations] 

Owner: U.S. Navy/NAS North Island/Southwest Division 

CTO No.: 0016 

Navy Remedial Project Mgr: Rob Campbell, (619) 556-2343 

Container No.: [e.g., # 0001] 

Contents: [e.g., wastewater, used personal protective equipment] 

Accumulation Start Date: [Date] 
 

Exhibit 3-1 
Container Identification 



 

page C3-3 

CONTAINER INVENTORY LOG FOR CTO-0016 

Page ____ of ____ 

Field activities began _____________________ 

Field activities ended _____________________ 

 
Container 

No. 
Container Contents 

(e.g., water, soil, sludge, PPE) 
Sampling Location 
(e.g., boring/well #)  Date Container Filled Comments 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 
 

Exhibit 3-2 
Container Inventory Log for CTO-0016 
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IDW INSPECTION LOG FOR CTO-0016 

Storage Area: 

Fence:____________ Gate: ____________ Lock: ____________ Signs: ____________ 
Page ____ of ____ 

 
Container 

No. 
Inspection 

Date and Inspector’s Name 
 

Container Condition 
 

Action Required 
 

Action Resolution 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 
Exhibit 3-3 

IDW Inspection Log for CTO-0016 



CLEAN 3 
CTO-0016/0194 

March 2003 

Section 3   Waste Handling, Storage, and Sampling 

Attachment C, IDWMP – Final RI Work Plan page C3-5 SWMU 80, NAS North Island 

CLEAN personnel (or contractors) will collect IDW samples as follows: 

• One representative sample will be collected per waste bin or water tank by 
compositing several samples from the container. 

• If IDW is stored in drums, field personnel will coordinate with Mr. Buerster to 
determine the number of composite samples required.  Samples will be delivered 
under chain of custody to Bechtel Environmental, Inc. (BEI) or PWC’s analytical 
laboratory.  A copy of analytical results will be forwarded by BEI to Mr. Buerster 
for profiling. 

• IDW samples may be analyzed for semivolatile organic compounds, volatile organic 
compounds, and metals, as well as other parameters.  Field personnel will coordinate 
with Mr. Buerster to determine what laboratory analyses will be performed on the 
IDW samples.  
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Section 4 
WASTE DISPOSAL 
As directed by the Department of the Navy, solid and liquid IDW will be managed, treated, and 
disposed through PWC.  PWC is responsible for profiling IDW and for filling out and signing 
required manifests. 

Solid and liquid IDW will remain in the interim storage area (Figure 1-1) until transport by PWC 
for storage and final disposition.  Once the IDW is transferred to PWC, a WASTE TURN-IN 
FORM, provided by PWC, will be signed.  A copy of this form will be given to CLEAN field 
staff and forwarded to the project file.  Upon transferring the IDW to PWC, PWC will assume 
responsibility for managing the IDW in accordance with the IDW Management Plan for the 
Naval Complex Coronado (Navy Region Southwest 1998). 

General refuse will be disposed in industrial waste bins at NAS North Island.  There is a potential 
to have residual amounts of soil and groundwater samples remaining after completion of 
analytical testing.  These samples will be disposed by the analytical laboratory that performed 
the analysis.  
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Section 5 
REFERENCES 
Bechtel National, Inc.  2003.  Navy CLEAN Program Procedures Manual.  Latest revision. 

BNI.  See Bechtel National, Inc. 

Navy Region Southwest.  1998.  Investigation-Derived Waste Management Plan for the Naval 
Complex Coronado. 
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ACRONYMS/ABBREVIATIONS 
BEI Bechtel Environmental, Inc. 
 
BEIDMS Bechtel Environmental Integrated Data Management System 
BNI Bechtel National, Inc. 
 
CCS contract compliance screening 
CLEAN Comprehensive Long-Term Environmental Action Navy 
CTO contract task order 
 
DMP data management plan 
DQO data quality objective 
 
GPS global positioning system 
 
NAS Naval Air Station 
NEDTS Navy Environmental Data Transfer Standards 
 
PDCC Program Document Control Center 
PP program procedure 
 
QA quality assurance 
QAPP quality assurance project plan 
QC quality control 
 
RG registered geologist 
RI remedial investigation 
 
SOP standard operating procedure 
SWDIV Southwest Division Naval Facilities Engineering Command 
SWMU solid waste management unit 
SWRCB (California) State Water Resources Control Board 
 
TS technical specification 
 
U.S. EPA United States Environmental Protection Agency 

 



CLEAN 3 
CTO-0016/0194 

March 2003 

Attachment D, DMP – Final RI Work Plan page D1-1 SWMU 80, NAS North Island 

Section 1 
INTRODUCTION 
This Data Management Plan (DMP) provides site-specific guidance related to the collection, 
maintenance, and use of data in support of remedial investigation (RI) activities related to Solid 
Waste Management Unit (SWMU) 80 at Naval Air Station North Island, Coronado, California. 
This work is being conducted under the Comprehensive Long-Term Environmental Action Navy 
(CLEAN) 3 Program, Contract No. N68711-95-D-7526, Contract Task Order (CTO)-0016.  
Activities to occur for the SWMU 80 RI are referred to as “the Project”; the entire CLEAN 
Program is referred to as “the Program.” 

This DMP is a companion document to the Bechtel National, Inc., Program DMP (BNI 1993). 
The Program DMP provides guidance for managing Program data so that they are controlled, 
documented, and retrievable in the format required by the end user.  The intent of the Program 
DMP is to integrate the entire life cycle of environmental data, from planning data collection to 
archiving data elements, into a logical sequence that addresses all CLEAN data needs.  
Implementing this Project DMP will result in meeting the data maintenance and access 
requirements specified in the Program DMP.  This DMP emphasizes managing, verifying, and 
validating data to satisfy the CLEAN Program data quality objectives (DQOs). 
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Section 2 
DATA MANAGEMENT OVERVIEW 
The CLEAN data management system is composed of the database itself, the computer hardware 
and software, the data management protocols, application programs, relevant procedures, and the 
Data Management staff.  Primary data management activities include establishing sampling 
designs; collecting, encoding, verifying, and validating data; performing quality assurance (QA)/ 
quality control (QC) evaluation of data; and generating output.   

Project data will consist of various types, ranging from field measurements (e.g., surveying and 
characterization of the groundwater) to laboratory analyses.  Site data requirements for this 
Project will be governed by a specific type of data and DQO.  Unique data-type combinations 
will be available to accommodate the specific data collection and reporting needs for this Project.  
Figure 2-1 shows the typical data life cycle, including stages of sampling plan development, data 
collection, data analysis, data review, and data use. 

Generators of data will follow the Quality Assurance Project Plan (QAPP – Attachment B) and 
program procedures (PPs) to assure that collected data adhere to Program environmental data 
standards.  In addition, collected data will be subjected to surveillance by QA/QC personnel and 
technical review by Project staff.  Periodic audits of analytical laboratories will be conducted 
also, and results will be tracked and documented through the Program Document Control Center 
(PDCC) to comply with analytical data reporting requirements as specified in CLEAN Technical 
Specification (TS)-002 (BNI 1998a). 

2.1 APPLICABLE PROCEDURES 
The following CLEAN PPs discuss database functions and tasks (BNI 2003): 

• PP T 2.1, Environmental Database 

• PP T 2.2, Sample Information Management System 

• PP T 2.3, Sample Analysis Tracking Module 

• PP T 2.4, Data Review 

• PP T 2.5, Data Analysis for RI/Feasibility Study (FS) 

• PP A 1.1, Document Control Records Keeping and Handling 

The Program application of the Bechtel Environmental Integrated Data Management 
System (BEIDMS) is currently running Version 3.05 under Oracle Relational Database 
Management System, Version 8i.  PP T 2.1, which includes the BEIDMS user manual 
and data dictionary, will be revised to reflect the current software version whenever 
upgrades occur. 
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2.2 DATA MANAGEMENT RESPONSIBILITIES 
The Data Management staff shares responsibility for high-quality products with Project 
management.  All stages of data processing from the design of data collection schemes 
and definition of DQOs to transmittal of data to the Navy require that the Project 
technical and management staffs team with Data Management staff. 

The CTO Leader is responsible for: 

• oversight of Project data-gathering activities; 

• adherence to Program data management procedures; 

• review of field-collected data; 

• timely transmission of data to PDCC and the Data Management group; and 

• review of hard copy data when they are received from the laboratory, providing 
a preliminary check on the data value accuracy. 

The CLEAN PDCC staff is responsible for accurate and timely entry of data transmittals 
from field and laboratory sources into the PDCC database (communications control 
register and supplier document register numbering systems) and for distribution of  
the appropriately numbered data submittals to the Program Database Supervisor and  
CTO Leader. 

Data Management staff compiles Project data into the Program database, making data 
readily available to Program and Project personnel; trains data users; develops application 
interfaces; and provides systems maintenance and data archival services.  The Data 
Management staff is responsible for defining access levels (e.g., read-only, modify, add, 
and delete privileges) for new users, setting up user accounts (e.g., assigning passwords, 
allocating directory space, and providing instructions for logging onto the system), and 
defining user profiles.  User profiles include the type of terminal or workstation, user 
expertise, and application. 

The data management system is geared to meet user needs and to respond to deficiencies 
or new applications, as they become known.  Therefore, field and sample collection staff 
will respond to user feedback and oversee the system in coordination with the Data 
Management staff.  Data Management staff responds to requests from the Navy and 
assures conformance to the Navy’s data management practices. 
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Section 3 
DATABASE 
The database resides in a computer system at the CLEAN Program San Diego office.  The 
database is maintained by use of Oracle, a relational database management software system.   
(See PP T 2.1, Environmental Database, for details on database content, format, and utility.)   
The database files to be used in this Project are described in the following sections.  Table 3-1 
lists data tables and information categories used in the CLEAN database; see the Program DMP 
for descriptions. 

3.1 SURVEY DATA 
Sampling locations will be surveyed by a civil survey subcontractor in the field.  The 
horizontal position of sample locations will be defined relative to the State Plane 
Coordinate System, North American Datum 1983.  Sample location elevations will be 
defined relative to the North American Vertical Datum 1988; however, elevations will be 
expressed as relative to mean lower low water established for Naval Air Station North 
Island rather than mean sea level.  The results will be presented as maps or drawings 
accurately associated with permanent benchmarks.  These maps will be available to 
Project staff in both hard copy and electronic format. 

As an alternative to civil surveying, a global positioning system (GPS) may be used to 
accurately fix the horizontal position of sample locations relative to the State Plane 
Coordinates System, North American Datum 1983.  The results will be presented as maps 
or drawings accurately aligned with permanent benchmarks.  These maps will be 
available to Project staff in both hard copy and electronic format. 

Sample station location data will be stored in the BEIDMS database.  These data will be 
formatted as described in the Program DMP and Navy Environmental Data Transfer 
Standards (NEDTS). 

The database table SAMPLE_STATIONS contains the location data for either survey or 
GPS-generated coordinates.  This table is used for locations that are referenced to other 
data assembled in the course of the investigation or to repeated sampling events at the 
same location. 

3.2 GEOLOGICAL DATA 
In the course of subsurface drilling investigations, data will be gathered on soil 
classification, particle size, odor, color, and equipment performance to characterize site 
geology.  This information must be spatially correlated with other data and, therefore, will 
be incorporated into mapping or drawing systems and into gINT software. 

Soil and lithology data are entered into three database tables.  The first is BOREHOLES, 
which includes soil boring characteristics observed in the field.  The second is 
WELL_CONSTRUCTION, which contains records of well construction details for each 
well.  The final table is LITHOLOGY, which is the repository for data specific to soil 
type and stratigraphic information. 
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Table 3-1 
Program Data Tables and Information Categories 

Table Type Table Name 

Reference ANALYTES 
Reference ANALYTE_ALIASES 
Reference ANALYTE_TYPES 
Descriptor BOREHOLES 
Tracking CHAINS_OF_CUSTODY 
Reference COLLECTION_METHODS 
Tracking CONTAINERS 
Reference CONTAINER_TYPES 
Reference CRITERIA 
Tracking DATA_PACKAGES 
Tracking DATA_SOURCES 
Descriptor FACILITIES 
Measurement FIELD_MEASUREMENTS 
Measurement FIELD_RESULTS 
Reference INSTRUMENTS 
Descriptor LITHOLOGY 
Tracking LOG_BOOKS 
Reference MATRICES 
Reference METHODS 
Reference PAY_ITEMS 
Reference PAY_ITEMS_METHODS 
Reference PRESERVATIVES 
Reference QUALIFICATION_CODES 
Reference QUALIFIERS 
Reference QUALITY_LEVELS 
Tracking REQUESTED_ANALYSIS 
Measurement RESULTS 
Tracking RESULT_QUALCODE 
Reference RESULT_TYPES 
Measurement SAMPLES 
Descriptor SAMPLE_STATIONS 
Reference SAMPLE_TYPES 
Tracking SAMPLING_EVENTS 

(table continues) 
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Table 3-1 (continued) 

Table Type Table Name 

Descriptor SITES 
Descriptor STATION_TYPES 
Tracking TRANSFERS 
Descriptor UNITS 
Measurement WATER_LEVEL_MEASUREMENTS 
Descriptor WELLS 
Measurement WELL_CONSTRUCTION 

 

3.3 HYDROGEOLOGICAL DATA 
Well construction and groundwater-level data will be collected.  This information must 
be spatially correlated with other data and, therefore, incorporated into mapping or 
drawing systems. 

First, well construction data will be entered into gINT.  This database generates project-
standardized well-construction schematics.  Then data from gINT will be manually 
entered into BEIDMS and translated into NEDTS format.  Water-level measurements  
will be recorded in the database table WATER_LEVEL_MEASUREMENTS.  Well-
construction details will be recorded in the database table WELLS. 

3.4 CHEMICAL ANALYSIS RESULTS 
Chemical analysis results include concentrations for classes of compounds, specific 
compounds, or elements detected in samples by field or laboratory analytical methods.  
The data are collected for a number of purposes, including safety and health monitoring, 
selection of samples for analysis, evaluation of contaminant concentrations, waste 
disposal, and to support characterization of contaminant fate and transport.  However, the 
primary purpose of data collection is to evaluate the presence of contaminants and 
respective concentrations. 

The chemical data may be characterized as: 

• field analysis data, 

• field-screening data, and/or 

• laboratory analysis data. 

Each data type has a specific purpose reflecting a quality management strategy tailored to 
data use.  This strategy is defined through the DQO process. 
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3.4.1 Field Analysis Data 
Examples of field analysis data include water temperature, dissolved oxygen content, 
electrical conductivity, field pH measurements, oxidation/reduction potential, and salinity 
measurements.  Field analysis data are differentiated from screening data by the level of 
precision and accuracy that can be expected from the procedure.  Field analysis data are 
supported by calibration of the instruments using two or more standards, as well as by 
continuing calibration verification at frequencies specified in CLEAN PPs and standard 
operating procedures (SOPs) (BNI 2003).  The field analysis results are entered into the 
FIELD_ MEASUREMENTS database table as appropriate. 

3.4.2 Field-Screening Data 
Field-screening data are used to direct the course of work; analyses are typically 
performed using direct-reading instrumentation.  Results from field screening are 
compared to preestablished threshold values.  The field staff may collect field-screening 
data during sampling or safety and health monitoring.  The results are recorded in the 
field logbook along with any related work-process decisions.  This documentation is 
reviewed by appropriate supervisory staff for quality; if appropriate, the data are recorded 
for future reference in the database table FIELD_MEASUREMENTS. 

3.4.3 Laboratory Analysis Data 
A large portion of the Project data management support will be associated with 
laboratory-based analyses.  Detailed laboratory procedures will be used as specified in the 
QAPP (Attachment B).  These procedures must be consistent with CLEAN PPs to assure 
data precision, accuracy, representativeness, completeness, and comparability.  To help 
manage the data and the many contractual and procedural requirements, analytical results 
will be entered in the database table RESULTS and referenced to several other associated 
database tables. 

Management of sample information will include the use of data collection forms, chain-
of-custody forms, sample labels, custody seals, etc., as necessary to follow the procedures 
outlined in PP T 2.2, Sample Information Management System. 

The following will be monitored during fieldwork: 

• submittal of samples for laboratory analysis 

• schedules associated with sample analyses (including holding times) 

• transfer of electronic data deliverables and hard copies from the laboratory 

• tracking of data verification and validation 
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3.5 DATA ENTRY 
In general, data will be electronically transferred to the Program database.  Electronic data 
will be transferred using magnetic media (e.g., tapes, diskettes, or storage cartridges).  
Detailed procedures for transmittal of data are provided in PP T 2.2; PP A 1.1, Document 
Control Records Keeping and Handling; and various SOPs (FSP, Appendix A1) covering 
inquiry, collection, and recording of specific data types. 

Field sampling data will be manually entered into the Program database.  These data will 
include sampling dates and locations, field screening and analysis measurements, and 
data qualifiers from the data validation reports.  Data will be entered according to 
appropriate QA and verification requirements. 

3.6 GEOGRAPHIC INFORMATION SYSTEM DATA 
Cartographic data will include spatial information and descriptions of discrete geographic 
features (e.g., sampling station locations and contaminant concentration levels) and 
continuous features (e.g., surface elevation contours).  The geographic information 
system databases for the CLEAN Program are developed and stored using ArcView® 
software, which interfaces with the environmental database via Oracle.  In cases where 
detailed drawings are needed for other purposes (e.g., engineering drawings), computer-
assisted drafting software is used. 

3.7 STANDARDIZATION 
The Program DMP establishes a standard data management process.  Thus, data users on 
each CLEAN project can retrieve data from any investigation knowing that values  
for given parameters are comparable.  Furthermore, the data management software 
converts variables to standardized units whenever necessary to be consistent with the 
established formats.  Any change to raw data will be documented on a database change 
request, which will be tracked through PDCC and recorded in the electronic data 
management system. 
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Section 4 
DATA REVIEW 
Review of laboratory data includes data verification and evaluation; contract compliance 
screening (CCS); data validation, qualification, and review; and a general assessment of the data.  
Independent, third-party data validation may also be used to meet project DQOs, as stated in the 
QAPP (Attachment B).  Detailed methodologies for these processes are presented in PPs T 2.4, 
Data Review, and T 2.5, Data Analysis for RI/FS.  Unverified and unvalidated data will be stored 
in a temporary repository until the appropriate level of data review has been completed.   

After data review, corrections will be made and limitations identified.  Then the data will be 
released for use. 

4.1 DATA VERIFICATION AND EVALUATION 
Data generators will be responsible for data verification and evaluation at each site.  The 
generators may be the lead field investigators or the Project laboratory coordination staff. 

Lead field investigators, designated by the Project manager, will collect and verify data 
(i.e., confirm that database entries match field logbook entries).  Verification tasks will be 
governed by PP T 2.4 and CLEAN SOPs.  Verification checklists for each type of 
collected data will be used and included in the PDCC document tracking system as 
attachments to the data collection forms and/or electronic data deliverables. 

Electronic data will be transferred using magnetic media (e.g., tapes, diskettes, or storage 
cartridges).  The transmitter will verify and document that the data on the associated hard 
copy match the contents of the data file.  Any discrepancies will be resolved by a Project 
technical specialist. 

In addition, a qualified professional (designated by the CTO Leader) will evaluate all data 
(field and laboratory) as soon as it becomes available.  This evaluation confirms the 
collected data make sense.  For example, a water-level measurement collected on a date 
before mobilization in the field would be questioned, as would a water-quality parameter 
that is highly inconsistent with what is expected (e.g., when the water in the well is 
pure—without trace elements). 

The integrity of any data modification or input will also be maintained by using standard 
methods.  These methods include rechecking output documents by both the originator of 
the data and a second checker.  At a minimum, the database content must match the raw 
data exactly as received by Data Management staff and as documented in PDCC.  Any 
necessary changes to data in BEIDMS are tracked both on hard copy (data review/ 
correction forms) and within the database audit function. 

4.2 CONTRACT COMPLIANCE SCREENING 
Following the verification of analytical data, a CCS will be performed.  The CCS will 
assess the completeness of laboratory deliverables and analytical laboratory subcontractor 
compliance with specified analytical protocols, QA/QC protocols, and the laboratory’s 
specific subcontract requirements.  All Project personnel performing the CCS will be 
completely familiar with the Project data requirements.  If there is significant 
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noncompliance with the contract, the review process will stop and the compliance issues 
will be resolved.  Resubmittals of hard copy data packages from the laboratory may 
be requested. 

4.2.1 Completeness Assessment 
The completeness assessment will determine whether all required data package 
deliverables are present (e.g., case narratives, chain-of-custody forms, sample results, 
required QC information, and raw data).  A “laboratory deliverables requirements review 
checklist” will be completed for each analytical method and filed in PDCC with the 
associated data packages. 

Additionally, the assessment will determine if the following requirements have been met. 

• Results were reported for all samples on the chain-of-custody forms for 
specified analytical parameters unless laboratory sample discrepancy reports 
provide adequate explanations for omissions. 

• Results were reported for all compounds or analytes within a given analytical 
method. 

4.2.2 Compliance Assessment 
The compliance assessment involves determining whether the laboratory has met the 
following criteria. 

• Holding times were met. 

• Data were reported in the correct units of measure. 

• Correct analytical methods were employed. 

• Required QA/QC was performed. 

• Reporting forms were completed for all samples submitted; reporting forms 
were submitted for each reanalysis, dilution, and other laboratory procedure, 
with all requisite flags and dilution factors; and problems encountered during 
analysis were documented in the case narratives. 

• Complete analyte names were provided in case narratives if the names were 
truncated by laboratory software. 

4.3 DATA VALIDATION, QUALIFICATION, AND REVIEW 
Laboratory data packages may be validated by an independent subcontractor, in 
accordance with CLEAN technical specifications for data review, PP T 2.4, Southwest 
Division Naval Facilities Engineering Command Environmental Work Instruction No. 1 
(SWDIV 2001), and United States Environmental Protection Agency (U.S. EPA) 
guidelines.  Data generated solely for the purposes of remedial design will not be 
subjected to independent third-party validation.  However, the data packages submitted 
by the laboratory will be kept on file to allow third-party validation later (in the event that 
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the data are applied for alternative uses, such as risk assessment or site closure).  Passive 
soil gas data that will be used to screen for volatile organic compounds will not be 
subjected to independent third-party validation because the data are semiquantitative; 
however, the data packages submitted by the laboratory will be kept on file.  Data 
validation requirements are specified in the QAPP (Attachment B). 

Validation of a data package includes: 

• identifying data anomalies, 

• assessing method compliance, 

• assessing calibration frequency and acceptability, 

• assessing QC frequency and acceptability, and  

• qualifying data to identify data usability limitations. 

If applicable, analytical data will be assigned review qualifiers based on data validation.  
Review qualifiers will be in accordance with the applicable U.S. EPA National 
Functional Guidelines for Data Validation (U.S. EPA 1994).  Laboratory and review 
qualifiers are fully defined in CLEAN TS-004 (BNI 1998b).  Any data assigned an “R” 
qualifier (rejected data) will not be used for any purpose (including, but not limited to, 
risk assessment, data interpretation, tables, and figures). 

Data may be qualified if data reports lacked sufficient supporting information to allow 
clear interpretation of the data.  Analytical data may be further qualified based on 
contamination reported in associated field blanks in accordance with U.S. EPA risk 
assessment guidance.  Any specified data qualification will be documented in the report. 

The usefulness of data for specific purposes will be based on application-related data 
requirements, methods of collection, and validation flags for analytical results.  Data 
qualification will be fully documented, and data quality will be easily interpreted by 
referencing qualifier flags within each table.  Any specific data qualification that requires 
further explanation can be documented in comment fields within the database tables. 

The data verification and validation processes result in categorizing (flagging) the data 
according to established classification criteria (e.g., verified, validated, unvalidated, or 
invalid).  These classification categories are determined after technical specialists have 
reviewed the data.  The qualified data considered “acceptable” are accompanied by 
documentation showing that: 

• sample collection followed approved procedures and protocols that were 
appropriate to yield reliable and reproducible results; 

• data reporting included sufficient supporting information to allow clear 
interpretation of the data; and 

• QA/QC procedures were clearly documented and implemented both in the field 
and in the laboratory. 
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Unacceptable data are those that do not fulfill these requirements.  Insufficient or 
questionable data will be further documented or supported by collecting more information 
as required. 

Data will be reviewed in accordance with PP T 2.4 (see Figure 4-1).  New data will be 
verified by assuring that applicable PPs are followed.  The data may then be validated as 
directed in the QAPP (Attachment B).  Unverified and unvalidated data will be stored in a 
temporary repository until the appropriate level of data review has been completed.  
Specific project technical personnel will have access to this data for field decision-
making purposes and assuring collected data make sense.  Once the data review process is 
completed (including appropriate documentation), corrections are made, and limitations 
are identified, data will be loaded into the production database and released for use. 

4.4 GENERAL ASSESSMENT 
The general assessment is an overall evaluation of the data and a summary of data review 
activities and significant results.  In addition to the compliance screening and data 
verification and validation (if applicable), the data reported from the analysis of the 
samples will be evaluated to assure that it is of sufficient quality for use in the 
investigation.  Insufficient or questionable data will be further documented or supported 
by collecting more information as required.  Data will be evaluated in accordance with 
PP T 2.4 (Figure 4-1). 

The general assessment will include: 

• evaluation of whether sampling objectives were clearly defined and whether 
sufficient data were collected to meet the DQOs as stated in the Work Plan; 

• evaluation of whether data reported from the analysis of the samples are of 
sufficient quality for use in the project; 

• a summary of the significant results of the laboratory QC samples; 

• a summary of the significant results of the field QC samples; 

• a summary of the significant data validation findings for all analytical 
parameters; and 

• an assessment of the data based on precision, accuracy, representativeness, 
completeness, and comparability parameters as defined in the QAPP 
(Attachment B). 
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Section 5 
DATA ACCESS AND MAINTENANCE 
The following subsections discuss data access, documentation, security, backup and recovery, 
and transfer of data to the Navy.  

5.1 DATA ACCESS 
The data management system provides direct user access to the verified and validated 
database tables through customized screens and menus.  The Project applications 
requiring access to these data will include data reporting and statistical evaluations. 

Data users assigned to this Project will be able to obtain environmental data reports by 
requesting specific output from the database tables.  Output reports will be developed 
based on specifications that Project technical staff provides to Data Management staff.  
More sophisticated data users can perform their own queries to generate Oracle output 
using the appropriate access program. 

5.2 DOCUMENTATION 
All data input, procedures, and output (products) will be fully documented and tracked to 
assure retrievability and provide data users with a library of available data and 
applications.  Detailed documentation procedures are presented in PP T 2.2, Sample 
Information Management System, and PP A 1.1, Document Control Records Keeping and 
Handling.  PP T 2.1, Environmental Database, describes database table variables, data 
sources, file formats, measurement units, and other attributes that will be needed by  
data users to generate specific products.  For example, Chemical Abstract Service 
numbers are in the ANALYTE_ID field, and laboratory QC results are in the 
ANALYSIS_CODE and ANALYTE_TYPE fields.  Specific data requirements associated 
with laboratory analytical methods employed to measure sample contaminant 
concentrations, site geologic characteristics, and other reference and descriptive 
information are presented in the QAPP (Attachment B).  These data will also be tracked 
and documented within the data management system. 

5.3 SECURITY 
Access to Project data will be unlimited to authorized users, but various levels of access 
will be established and maintained to assure complete data security and integrity.  The 
data management system is designed to protect against unauthorized data access and 
corruption of data.  User access is controlled by the use of passwords, and users will be 
provided read-only access to data. 

Online access to data tables will be granted to users with read-only privileges for 
specialized applications or for routine report generation.  Only Data Management staff 
will be able to make changes to validated data, and such changes may occur only when 
database change requests have been submitted through PDCC with authorization 
signatures from appropriate technical and management staffs. 

Oracle offers the following levels of user privileges. 
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• DBA (database administrator) − Create user accounts and assign passwords; 
grant data access by table and user privileges; and set system access on tables, 
views, and disk space within the database. 

• RESOURCE − With read/write privileges to the database, add or change data, 
and create tables and views. 

• CREATE SESSION − Access the database with read-only privilege. 

• SELECT − Access specific rows or columns of tables and views with  
read-only privilege. 

Preliminary data may be available for modification for specific activities such as the entry 
of data quality codes by data validators.  However, once the data are declared to be 
validated/verified by authorized personnel (e.g., qualified data validators for laboratory 
analytical data or lead field investigators for field data collection verification), the data 
will be placed in production database tables.  Only Data Management staff can modify 
production tables and only when database change requests have been completed and 
approved by appropriate project managers and technical specialists.  Modifications to 
validated data will also be tracked electronically as separate variables within database 
tables.  Tracking variables will include the user identification of the person making the 
change to the database, the date of the change, and the PDCC document control number 
of the database change request. 

Data users responsible for output from application systems will be responsible for 
developing ways to assure integrity and security of their respective data and programs 
residing on the various systems.  Data Management staff may assist data users in the 
performance of application systems and data backups. 

5.4 BACKUP AND RECOVERY 
System failure and other disasters create the potential for accidental data corruption.   
A rigorous backup and recovery program prevents this possibility.  Procedures for  
the backup and recovery are presented in the Program DMP.  The Data Management  
staff makes and maintains backup copies of data files and data tables for archival.  Tapes 
or cartridges of the backups will be stored both locally and in an area outside the 
computer facility. 

5.5 DATA TRANSFER TO THE DEPARTMENT OF THE NAVY 
All the attributes and information within the environmental database (and related 
applications such as gINT) will be encoded so that transfers of data to the Navy will be in 
accordance with NEDTS.  Spatial data and drawing files will adhere as closely as 
practical with the Tri Services Spatial Data Standards.  Turnover of the data will take 
place at CTO closure. 
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STANDARD OPERATING PROCEDURES 



 

  

Appendix A1 Contents 
The following Comprehensive Long-Term Environmental Action Navy Program Standard 
Operating Procedures (SOPs) are included in this appendix: 

•  SOP 3, Borehole Logging 

•  SOP 4, Soil Sampling 

•  SOP 5, Monitoring Well Design, Installation, and Development 

•  SOP 6, Instrument Calibration and Use 

•  SOP 7, Water and Free Product Level Measurement in Wells 

•  SOP 8, Groundwater Sampling 

•  SOP 9, Sample Containers, Preservation, and Handling 

•  SOP 10, Sample Custody, Transfer, and Shipment 

•  SOP 11, Decontamination of Equipment 

•  SOP 13, Destruction of Boreholes and Wells 

•  SOP 17, Logbook Protocols 

•  SOP 22, Investigation-Derived Waste Management 
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ATTACHMENT A 

FIELD SAMPLING PLAN 
 





 

 

SAP CROSS-REFERENCE 

 CROSS-REFERENCE  
(Section and/or Page number) 

SAP Componenta FSP 
SOP  

(Appendix A1) 
QAPP  

(Attachment B) 

Sampling objectives Table 4-3, p. A4-6; 
Table 4-7, p. A4-48;  
Section 4.7, pp. A4-47 – A4-59 

—b — 

Presampling activities Section 5.3, pp. A5-2 – A5-5 SOP 8, p. 6-8 — 

Sample collection  

Borehole Logging — SOP 3, p. 4-20 — 

Passive Soil Gas Sampling Section 5.6, pp. A5-8 – A5-10 —  

Soil Sampling Section 5.5, pp. A5-5 – A5-8 SOP 4, p. 4-13 — 

Monitoring Well 
Construction and 
Development 

Section 5.7, pp. A5-10 – A5-15 SOP 5, p. 7-19 — 

Groundwater Sampling Section 5.8, pp. A5-15 – A5-18 SOP 8, p. 7-19 — 

Investigation-Derived Waste 
Management (Attachment C) 

Section 5.18, p. A5-28 SOP 22, p. 5-8 — 

In-situ or field analyses Section 5.8.2, pp. A5-15 – A5-18 SOP 8, p. 7-13 — 

Sample preservation and 
handling 

Table 5-3, p. A5-22;  
Table 5-4, p. A5-22;  
Table 5-5, p. A5-23;  
Section 5.13, p. A5-21; 
Section 5.14, p. A5-21 

SOP 9, p. 3-7 Table 4-1, p. B4-2; 
Table 4-2, p. B4-2; 
Table 4-3, p. B4-3; 
Section 4.3, p. B4-1; 
Section 4.5, p. B4-4 

Chain-of-custody control and 
records management 

Section 5.15, p. A5-24;  
Section 5.16, pp. A5-25 – A5-27 

SOP 10, p. 2-10 Section 5.1.4, p. B5-2 

Analytical procedures and 
quantitation limits for both 
laboratory and field methods 

Table 4-5, p. A4-30; 
Table 5-4, p. A5-22; 
Table 5-5,p. A5-23 

(analytical 
methods) 

— Table 3-9 (laboratory), 
pp. B3-53 – B3-64; 
Table 3-8 (field), p. B3-52

Field and laboratory quality 
assurance/quality control 

Section 5.17, pp. A5-27 – A5-28; 
Table 5-6, p. A5-28 

— Section 3.2, pp. B3-49 – 
B3-65; Table 3-10, 
pp. B3-67 – B3-68; 
Section 6, pp. B6-1 – B6-6

Evaluation of data quality — — Section 7, pp. B7-1 – B7-5

Health and Safety Plan 
(Attachment E) 

Section 6 refers to Attachment E — Section 3.4, p. B3-71 

Notes: 
a DTSC 1995b, Representative Sampling of Ground Water for Hazardous Substances, Guidance 

Manual for Groundwater Investigations, July. 
b dash indicates not applicable 

Acronyms/Abbreviations: 
FSP – field sampling plan 
QAPP – quality assurance project plan 
SAP – sampling and analysis plan 
SOP – standard operating procedure 
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ACRONYMS/ABBREVIATIONS 
BEI Bechtel Environmental, Inc. 
bgs below ground surface 
BNI Bechtel National, Inc. 
 
CAP corrective action plan 
CDF confined disposal facility 
CERCLA Comprehensive Environmental Response, Compensation, and 

Liability Act 
CLEAN Comprehensive Long-Term Environmental Action Navy 
CLP (U.S. EPA) Contract Laboratory Program 
CNRSW Navy Region Southwest Environmental Department, Cultural and 

Natural Resources Office 
COPC chemical of potential concern 
CSM conceptual site model 
CTO contract task order 
 
DCE dichloroethene 
DEH (County of San Diego) Department of Environmental Health 
DHS Department of Health Services 
DNAPL dense nonaqueous-phase liquid 
DON Department of the Navy 
DPIS Discrete Point-Interval Sampling 
DQO data quality objective 
DTSC (California Environmental Protection Agency) Department of Toxic 

Substances Control 
DWR (California) Department of Water Resources 
 
EM electromagnetic 
ERA ecological risk assessment 
 
°F degrees Fahrenheit 
FS feasibility study 
FSP field sampling plan 
 
GPR ground-penetrating radar 
GPS global positioning system 
 
HHRA human-health risk assessment 
HWF hazardous waste facility 
 
IDW investigation-derived waste 
IR Installation Restoration (Program) 
IT International Technology Corporation 
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IWPL industrial waste pipeline 
IWTP1 former industrial waste treatment plant 
IWTP2 current industrial waste treatment plant 
 
JEG Jacobs Engineering Group Inc. 
 
LDPE low-density polyethylene 
LNAPL light nonaqueous-phase liquid 
 
µg/L micrograms per liter 
MLLW mean lower low water 
 
NAS Naval Air Station 
nT nanotesla 
 
OHM OHM Remediation Services Corp. 
OU operable unit 
 
PAH polynuclear aromatic hydrocarbon 
PCE tetrachloroethene 
ppt parts per thousand 
PWC (Navy) Public Works Center 
 
QA quality assurance 
QAPP quality assurance project plan 
QC quality control 
 
RCRA Resource Conservation and Recovery Act 
RI remedial investigation 
ROICC Resident Officer in Charge of Construction 
RPM Remedial Project Manager 
RWQCB (California) Regional Water Quality Control Board 
 
SMQC source material quality control 
SOP standard operating procedure 
SVOC semivolatile organic compound 
SWDIV Southwest Division Naval Facilities Engineering Command 
SWMU solid waste management unit 

TAL target analyte list 
TCA trichloroethane 
TCE trichloroethene 
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U.S. EPA United States Environmental Protection Agency 
UST underground storage tank 
 
VOC volatile organic compound 
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Section 1 
OBJECTIVES 
This Field Sampling Plan (FSP) has been developed in support of remedial investigation  
(RI) activities related to Solid Waste Management Unit (SWMU) 80 at Naval Air Station  
(NAS) North Island, Coronado, San Diego County, California.  The project area for the  
SWMU 80 RI includes: 

• the industrial waste pipeline (IWPL) and associated waste transfer pump stations 
(collectively referred to as Operable Unit [OU] 14) outside buildings and outside of 
the industrial waste treatment complex (OU 11) and 

• other areas where releases from the IWPL may have occurred, such as OU 20  
and OU 24 (two groundwater solvent plumes in the northeastern portion of 
NAS North Island). 

It is possible that additional release areas related to SWMU 80 will be identified during the 
course of the RI.  Bechtel Environmental, Inc. (BEI), has prepared this FSP on behalf of the 
Department of the Navy, Southwest Division Naval Facilities Engineering Command (SWDIV) 
in accordance with Contract Task Order (CTO)-0016, issued under the Comprehensive Long-
Term Environmental Action Navy (CLEAN) 3 Program, Contract No. N68711-95-D-7526. 

1.1 FACILITY LOCATION 
NAS North Island is located on the northern end of the Silver Strand peninsula that 
separates San Diego Bay from the Pacific Ocean (Figure 1-1).  NAS North Island is 
bounded by the city of Coronado to the east, Pacific Ocean to the south, San Diego Bay to 
the north, and inlet to San Diego Bay to the west.  The downtown area of the city of  
San Diego is approximately 1 mile across San Diego Bay from NAS North Island.   
Its population exceeds 1 million people.  Coronado has a population of approximately 
24,100 (SANDAG 2000) with approximately 15,000 additional nonresidential military 
personnel.  NAS North Island consists of approximately 2,520 acres of contiguous land 
(Brown and Caldwell 1983).  Figure 1-2 shows the location of the IWPL with the 
associated waste transfer pump stations (collectively called OU 14), OU 20, and OU 24. 

1.2 INVESTIGATION OBJECTIVES 
The objectives of the RI are to: 

• characterize the nature and extent of SWMU 80 contamination; 

• quantify risk by performing a baseline human-health risk assessment (HHRA) 
and screening-level ecological risk assessment (ERA); and 

• collect information to support decisions regarding either no further action or 
further action including removal and remedial actions (e.g., an engineering 
evaluation/cost analysis and feasibility study [FS], as needed).  
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In support of these objectives, this FSP: 

• describes sampling locations, rationale, logistics, and frequency; 

• specifies investigation of chemicals of potential concern (COPCs) and 
associated analytical laboratory methods; 

• specifies physical parameters and associated analytical laboratory methods; 

• describes types (media) of samples to be taken; 

• specifies monitoring well construction details; 

• describes the sampling strategy that will be used to satisfy data quality 
objectives (DQOs) (including the rationale for sampling locations, sample 
quantities, and analytical laboratory methods to be used); 

• describes the field sampling procedures and sample-handling protocol that will 
be used to collect representative samples; and 

• describes the quality assurance (QA)/quality control (QC) protocols necessary 
to provide a control on potential field or laboratory biases in the data. 

RI activities will be implemented in tiers due to the large project area and the uncertainty 
related to the number and extent of releases associated with the IWPL.  Initial tiers of 
investigation are detailed in this FSP and the RI Work Plan.  The exact scope for 
subsequent tiers of work will be developed using data from initial tiers to complete site 
characterization, support risk assessments, and, if needed, support removal actions  
and/or an FS.  Addenda to the RI Work Plan will be prepared that detail subsequent 
investigation tiers.  

Data generated from RI field investigation must be of sufficient quality and quantity to 
support preparation of an RI report under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA).  Results of the RI are also intended to support 
closure activities associated with Resource Conservation and Recovery Act (RCRA).  
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Section 2 
BACKGROUND 
This section provides background information on the project area, including base history, site 
description and operations history, physical information, and previous and recent investigations. 

2.1 BASE HISTORY 
An aviation school was established on North Island in 1911.  From 1912 to 1939, both 
the United States Army and the United States Navy conducted aviation training activities 
there.  NAS San Diego was commissioned in 1917 (Brown 1991).  After 1939, the United 
States Navy became the sole occupant and changed the name of the base to NAS North 
Island.  The mission of NAS North Island is to maintain and operate facilities and provide 
services and materials that support aviation activities and operating Navy units, as well as 
other units, as designated by the Chief of Naval Operations.  Fleet helicopter and jet 
aircraft squadrons requiring major overhaul and repair facilities are home-based at NAS 
North Island.  This station is also headquarters for several naval staffs and the site of 
various school commands.  NAS North Island includes 12 naval departments, 9 special 
assistants, and 63 tenant activities.  Major tenants include Naval Aviation Depot North 
Island, Navy Public Works Center (PWC) San Diego, and Naval Shipyard Puget Sound.  
Overall land use at NAS North Island is considered industrial. 

2.2 SITE DESCRIPTION AND OPERATIONS HISTORY 
The following subsections describe the project area, geographical location, and physical 
layout of OUs 14, 20, and 24.  They also relate brief histories that include the receipt, use, 
storage, and/or disposal of hazardous materials at these sites. 

2.2.1 Operable Unit 14 
OU 14 consists of SWMU 80 (the IWPL) and SWMUs 45 through 49, (waste transfer 
pump stations).  Four additional waste transfer pump stations (pump stations 796, 1340, 
1346, and the acid waste pump station near Building 653) are part of the SWMU 80 RI 
and will be included in the OU 14 investigations.   
According to as-built drawings (PWC 1997), the former IWPL at NAS North Island 
includes approximately 55,000 linear feet of pipeline.  Following completion of the  
former industrial waste treatment plant (IWTP1) in 1972, liquid industrial wastes  
generated by various aircraft maintenance and repair activities at NAS North Island were 
disposed through IWTP1 (approximately 700,000 gallons per day in 1972) (Brown and 
Caldwell 1983).  The IWPL that collected and conveyed liquid industrial wastes was 
composed of single-walled pipes whose diameters ranged from 4 to 18 inches (PWC 1995).  
According to as-built drawings, various portions of the pipeline were made of vitrified clay; 
cast iron; ductile iron; cast-in-place, reinforced concrete; high-density polyethylene; and 
asbestos cement (PWC 1997).  The IWPL consists of both gravity flow pipelines (wastes 
conveyed through sloped pipes by gravity) and force-main pipelines.  Depths of the sloped 
pipeline range from approximately 8 to 20 feet below ground surface (bgs). 
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The 1985 comprehensive study of the industrial waste generation activities at NAS North 
Island (Young and Associates 1985) identified hexavalent chromium, copper, cadmium, 
cyanide, phenols, and methylene chloride as the major industrial wastewater constituents 
at NAS North Island. 
From 1992 to 1993, the Navy authorized a comprehensive study of the physical condition 
of the industrial pipelines by ADS Environmental Services, Inc.  Approximately 200 
defects of various types and degrees were identified in the investigation, with slightly less 
than half judged to be potential leak sources.  Potential defects are shown on Figure 2-1. 
After the current industrial waste treatment plant (IWTP2) was built in 1994, numerous 
sections of the existing IWPL were cut off and abandoned in place.  In accordance with 
the closure plan for the IWPL, the pipeline was flushed with freshwater (under pressure), 
and open ends of the pipes to be abandoned were plugged with concrete mortar.  The 
IWPL and process drains previously serving buildings were flushed (under pressure) with 
clean water to remove accumulated wastes and sediments.  The floor drains were then 
permanently removed from service by the installation of concrete plugs in the drain lines 
(Young, pers. com. 1998). 
As part of industrial waste collection system improvements at NAS North Island, five 
pump stations (1341 to 1345) were constructed in 1978.  These pump stations were 
identified as SWMUs 45 through 49 in the RCRA facility assessment (DHS 1989).  The 
pump stations are located outside the hazardous waste facility (HWF) complex in the 
north and northeast portions of NAS North Island (Figure 1-2) and previously conveyed 
hazardous industrial wastes from plating, stripping, and painting operations to IWTP1.  
The construction history of other pump stations is not available.  Pump stations 796, 
1340, 1341 (SWMU 45), 1342 (SWMU 46), and 1346 are currently operating and convey 
general industrial wastewater from wash racks to IWTP2.  Pump stations 1343, 1344, and 
1345 (SWMUs 47, 48, and 49) and the acid waste pump station near Building 653 have 
been removed. 
None of the IWPL now conveys RCRA hazardous waste, but portions are being used to 
convey only stormwater and general industrial wastewater from aircraft wash racks.  

2.2.2 Operable Unit 20 
OU 20 is the Building 379 Area Groundwater Plume located in the northeast portion of 
NAS North Island (Figure 1-2).  The OU 20 plume may have resulted from releases in the 
IWPL and is, therefore, included in this RI.  Groundwater contaminants at OU 20 consist 
of chlorinated volatile organic compounds (VOCs), primarily trichloroethene (TCE). 
The area around Building 379 was originally assessed as part of underground storage tank 
(UST) investigations.  A plume of free product was identified and designated as OU 19 
(the Building 379 Area Free Product Plume).  The OU 19 plume consists primarily of 
Stoddard solvent light nonaqueous-phase liquid (LNAPL) and jet propellant grade 5 
LNAPL.  VOCs were identified in groundwater during investigations at OU 19, and the 
VOC plume was designated as OU 20.  The OU 19 free product plume overlaps OU 20.   
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OU 19 is being investigated and remediated separately from OU 20 and will not be 
included in the scope of this RI.  OU 19 is shown on Figure 2-2.  Monitoring wells (and 
respective well construction details) at OU 20 are listed in Table 2-1. 
The distribution of chemicals and concentrations suggests multiple source areas that are 
commingled to form a contiguous plume designated OU 20.  These areas of relatively 
higher VOC concentrations have been reported in the: 

• Buildings 1 and 2 area, 

• Buildings 36 and 90 area, 

• area east of Building 94, and 

• Building 472 area. 

Further investigations at OU 20 were recently performed by International Technology 
Corporation (IT) (formerly OHM Remediation Services Corp. [OHM]) under previously 
approved work plans. 

2.2.3 Operable Unit 24 
OU 24 is identified as the chlorinated solvent plume in the northeastern portion of NAS 
North Island in the vicinity of Building 653 (Figure 1-2).  The OU 24 plume may have 
resulted from IWPL releases and is, therefore, included in the RI.  Groundwater 
contaminants at OU 24 consist of chlorinated VOCs, primarily cis-1,2,dichloroethene 
(DCE) and vinyl chloride.  VOC concentrations generally decrease to the north-northeast 
toward the quaywall. 

Building 653 is a former boiler house that is currently used for housing equipment and  
for shop activities that support utility maintenance (OHM 2001).  The area around  
Building 653 was initially investigated as petroleum UST Site 653; chlorinated VOCs 
were later identified at the site, and the VOC groundwater plume was designated OU 24. 
UST Site 653 consists of two fuel USTs (985 and 986) located on the southern side of 
Building 653.  The 15,000-gallon-capacity concrete USTs stored diesel oil No. 6 fuel for the 
boiler house.  After the USTs were closed in place in 1991, postclosure assessments were 
performed to assess associated petroleum releases and included installation of monitoring 
well 985-MW-01.  VOCs were identified at UST Site 653 in 1995 when site monitoring 
well 985-MW-01 was sampled for possible use as a downgradient monitoring well for 
adjacent IR Site 2 (the Old Spanish Bight Landfill; Figure 2-2).  Elevated concentrations of 
chlorinated VOCs were reported in a groundwater sample collected from the well.  
Subsequent site investigations and groundwater monitoring activities at OU 24 have 
resulted in the approximate delineation of a chlorinated VOC groundwater plume found to 
be unrelated to the USTs or IR Site 2.  Monitoring wells (and respective well construction 
details) at OU 24 are listed in Table 2-2. 
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2.3 SITE PHYSICAL INFORMATION 
This section describes the site topography, climate, local geology, and wildlife at NAS 
North Island. 

2.3.1 Site Topography and Climate 
Low topographic relief characterizes North Island, which has an average elevation of 
approximately 23 feet above mean lower low water (MLLW).  The highest point on 
North Island, approximately 38 feet above MLLW, occurs near the eastern central region 
of NAS North Island.  Nearly all of NAS North Island has been graded for development, 
and the majority of the base is covered with concrete or asphalt pavement. 
The climate in the vicinity of NAS North Island is semiarid, characterized by hot, dry 
summers and mild winters.  The annual winter temperature ranges from 32 to 80 degrees 
Fahrenheit (°F), and the annual summer temperature ranges from 70 to 90 °F.  The 
prevailing wind direction is from the northwest.  The average annual precipitation in the 
area is about 10 inches per year and can vary greatly from year to year.  The precipitation 
occurs mostly in the winter as cold fronts and troughs pass through the area (California 
Irrigation Management Information System 2001).  Much of the rainfall on NAS North 
Island is lost as runoff because of the large proportion of paved surfaces at the base. 

2.3.2 Local Geology 
The shape and size of NAS North Island have been modified considerably, primarily as a 
result of adding artificial fill derived from the dredging of San Diego Bay from the  
1930s to 1950s.  Fill was added to four areas that were previously tidal flats or were 
covered by shallow water (JEG 1991a; Figure 2-3).  These areas are Whalers Bight, 
Spanish Bight, and former tidelands on the northwestern and southern shores of NAS 
North Island. 

Geologic units exposed on NAS North Island or encountered in borings are limited to 
artificial fill and the Quaternary Bay Point Formation.  The artificial fill is primarily 
hydraulic fill consisting of medium- to coarse-grained, poorly graded, silty sands.  In 
some areas, the fill is underlain by bay floor mud consisting of organic silts and clay 5 to 
7 feet thick.  On NAS North Island, the Bay Point Formation consists of thick sands, silts, 
and clays.  The southern margin of the base is covered by recent beach deposits composed 
of unconsolidated sand and silt.  

Three discrete silt/clay layers are located within the Bay Point Formation.  These layers 
are designated as the “A” silt and “B” and “C” clays.  The A silt, where present, is located 
approximately 35 to 70 feet bgs and is approximately 1 to 5 feet thick.  The B clay is 
located at approximately 75 to 105 feet bgs and ranges from 5 to 15 feet thick.  The 
C clay is located from 120 to 150 feet bgs and is 20 to 40 feet thick, depending on its 
location on NAS North Island.   
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Table 2-1 
OU 20 Monitoring Well Construction Summary 

Well ID 

Top of Casing 
Elevation 

(feet above MLLW) 
Top of Screen 

(feet bgs) 
Bottom of Screen 

(feet bgs) 

Total Depth  
of Boring 
(feet bgs) 

MW-68A 26.47 14.25 24.25 25 
MW-68B 26.50 34.25 39.25 40 
MW-68C 26.34 56.5 61.5 70.5 

MW-68C2 26.79 38 63 69 
MW-69A 27.27 19.5 29.5 30 
MW-69B 27.27 32.25 37.25 40 
MW-69C 21.83 37 57 58 
MW-69D 21.75 47 67 69 
MW-70A 27.42 17.5 27.5 30 
MW-70B 27.24 34.25 39.25 40 
MW-70C 27.25 40 50 50 
MW-70D 27.28 51 71 80 
MW-71A 26.45 14.25 24.25 25 
MW-71B 26.53 34 39 40 
MW-71C 26.62 49.5 54.5 56 
MW-71D 26.33 67.75 72.75 76.5 
MW-72A 23.54 15.5 25.5 27 
MW-72B 23.80 34.5 39.5 40 
MW-72C 23.74 53.5 58.5 60 
MW-72D 23.69 73.25 78.25 82 
MW-73A 22.05 13.5 23.5 24 
MW-73B 22.14 34 39 39.5 
MW-73C 22.13 49 54 56 
MW-73D 22.09 67.5 72.5 76.8 
MW-74A 26.96 18.5 28.5 30 
MW-74B 27.06 34 39 40 
MW-74C 27.08 50.5 55.5 56 
MW-74D 27.15 64 69 70 
MW-75C 25.28 47.5 52.5 55 
MW-75D 25.35 69.5 74.5 78.5 
MW-76C N/A 50 55 69 
MW-77C 29.86 40 60 62 
MW-77D 29.82 60 80 82 
MW-78C 28.56 40 60 62 

(table continues) 
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Table 2-1 (continued) 

Well ID 

Top of Casing 
Elevation 

(feet above MLLW) 
Top of Screen 

(feet bgs) 
Bottom of Screen 

(feet bgs) 

Total Depth of 
Boring 

(feet bgs) 

MW-78D 28.47 60 80 80 
MW-79C 27.36 40 50 51 
MW-79D 27.21 51 71 73 
MW-80A 9.30 4 24 25 
MW-80C 9.07 33 53 55 
MW-80D 9.16 60 80 81 
MW-81C 9.06 40 60 62 
MW-81D 8.99 63 83 86.5 
MW-82C 9.16 40 60 62 
MW-82D 9.19 60 80 90 
MW-83C 9.70 40 60 62 
MW-83D 9.48 60 80 83 

Acronyms/Abbreviations: 
bgs – below ground surface 
MLLW – mean lower low water 
N/A – currently not available 
OU – operable unit 
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Table 2-2 
OU 24 Monitoring Well Construction Summary 

Existing 
Well ID 

Top of Casing 
Elevationa  

(feet above MLLW) 

Pump Inlet 
Elevation 

(feet below MLLW) 

Pump Inlet 
Depth 

(feet BTOC) 

Top of  
Screen 

(feet bgs) 

Bottom 
of Screen 
(feet bgs) 

Total Depth of 
Well Boring 

(feet bgs) 

985-MW-01 11.85 NA NA 6.0 16.0 16.0 
653-MW-02 11.35 1.33 12.68 6.0 21.0 21.0 
653-MW-03 11.76 1.47 13.23 6.0 21.0 21.0 
653-MW-04 11.43 1.23 12.66 6.0 21.0 21.0 
653-MW-05 11.28 1.28 12.56 6.0 21.0 21.0 
653-MW-06b NA NA NA NA NA NA 
653-MW-07 11.35 1.28 12.63 4.8 19.8 19.8 
653-MW-08 12.10 0.90 13 4.8 19.8 20.4 
653-MW-09 11.38 1.62 13 4.8 19.8 20.4 
653-MW-10 12.44 0.56 13 4.8 19.8 20.4 
653-MW-11c 11.71 1.29 13 4.8 19.8 20.4 
653-MW-12 10.42 1.77 12.19 4.8 19.8 20.4 
653-MW-13A 10.62 1.79 12.41 4.0 14.0 52.0 
653-MW-13B 10.45 16.02 26.47 24.3 29.2 52.0 
653-MW-13C 10.42 13.08 47.50 44.8 49.8 52.0 
653-MW-14A 10.69 2.45 13.14 4.5 14.5 55.0 
653-MW-14B 10.90 16.60 27.50 25.2 30.2 55.0 
653-MW-14C 10.87 36.63 47.5 45.1 50.1 50.5 
653-MW-15A 11.35 1.76 13.11 3.9 13.95 57.0 
653-MW-15B 11.26 15.44 26.70 24.4 29.4 57.0 
653-MW-15C 11.34 36.16 47.50 44.8 49.8 57.0 
653-MW-16A 9.73 1.9 11.63 4.5 14.5 52.8 
653-MW-16B 9.83 14.27 24.10 21.7 26.7 52.8 
653-MW-16C 9.87 38.03 47.90 45.5 50.6 52.8 

(table continues) 
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Table 2-2 (continued) 

Existing 
Well ID 

Top of Casing 
Elevationa  

(feet above MLLW) 

Pump Inlet 
Elevation 

(feet below MLLW) 

Pump Inlet 
Depth 

(feet BTOC) 

Top of  
Screen 

(feet bgs) 

Bottom 
of Screen 
(feet bgs) 

Total Depth of 
Well Boring 

(feet bgs) 

653-MW-17A 10.92 1.66 12.58 4.2 14.2 54.4 
653-MW-17B 10.90 16.3 27.20 25.0 29.9 54.4 
653-MW-17C 10.83 36.47 47.30 45.0 50.0 54.4 
653-MW-18A 11.10 1.35 12.45 3.8 13.8 56.3 
653-MW-18B 11.15 15.4 26.55 25.2 30.3 56.3 
653-MW-18C 11.01 36.14 47.15 45.6 50.7 56.3 
653-MW-19 10.39 NA NA 23 52.5 56.0 
653-MW-20 11.24 NA NA 22.8 52.0 56.0 
S2-MW-6A 10.84 2.16 13 5.2 20.2 35.5 

Notes: 
a wells resurveyed April 2002 
b well properly destroyed May 2002 
c bold indicates well will be used for site-specific mean groundwater level study at OU 24 

Acronyms/Abbreviations: 
bgs − below ground surface 
BTOC – below top of casing 
MLLW – mean lower low water 
NA – not applicable 
OU – operable unit 
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San Diego Bay and NAS North Island are underlain by northeast-oriented faults.  These 
faults include the Old Town Fault, the Point Loma Fault, and a series of faults offshore of 
San Diego (Brown and Caldwell 1983, JEG 1991a).  A basewide structure survey was 
performed and provides additional information regarding the shallow subsurface and 
structure of NAS North Island (JEG 1995a).  Results of the basewide structure survey are 
presented on Figure 2-4. 

2.3.3 Groundwater Hydrology 
Groundwater beneath NAS North Island generally exists under unconfined conditions.  
The water table is shallow, varying from approximately 25 feet bgs near the center of 
NAS North Island to 4 feet bgs near the southeastern shore (JEG 1991b).  The 
groundwater elevations suggest a water table with a very slight gradient of 0.0004 to 
0.0007 directed radially from the NAS North Island golf course (IR Site 5) (BNI 1995).  
Recharge at NAS North Island is primarily from golf course irrigation and governs 
groundwater flow direction.  A generally applied hydrological model for NAS North 
Island is one used for islands within saltwater bodies (JEG 1991b).  The model depicts a 
lens-shaped body of freshwater floating isostatically atop the denser saltwater because of 
the density difference between freshwater and salt water.  A brackish mixing zone is 
present below the freshwater, where it transitions to salt water. 

Groundwater under NAS North Island is part of the Coronado Hydrologic Area of the 
Otay Hydrologic Unit (Barker, et al. 1994).  The Coronado Hydrologic Area is classified 
by the California Regional Water Quality Control Board (RWQCB) as having neither 
existing nor potential beneficial uses.  It is exempt from municipal consideration, and the 
base does not use groundwater for drinking water, irrigation, or industrial supply.  
Drinking water is supplied to NAS North Island by the city of Coronado, which receives 
its water from the city of San Diego Water Department distribution system (Brown and 
Caldwell 1983). 

Depth to groundwater at OU 20 ranges from greater than 20 feet bgs near Building 379 to 
approximately 8 feet bgs (4 feet above MLLW) in the downgradient portion of the plume.  
Groundwater at OU 20 flows northeasterly toward the Confined Disposal Facility (CDF).  
Horizontal groundwater flow at the CDF is easterly toward San Diego Bay, except  
on the northernmost part of the CDF where flow is northerly, also toward the bay 
(Huntley 1999).  Lithologic and groundwater elevation data suggest that sediments above 
the B clay act as a single hydrogeologic package.  While monitoring wells at OU 20 are 
designated A-, B-, C-, and D-zone wells, these designations refer to elevation zones 
within this single hydrogeologic unit rather than indicating distinct hydrogeologic units. 

Depth to groundwater at OU 24 is approximately 5 to 7 feet bgs (OHM and Ogden 1998) 
and is tidally influenced.  Based on the distribution of contaminants at OU 24, 
groundwater in this area flows northeasterly toward the quaywall.  Similar to those at  
OU 20, the A-, B-, and C-zone well designations refer to elevation zones within a single 
hydrogeologic unit rather than distinct hydrogeologic units.  The screen elevations of  
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B- and C-zone wells at OU 24 were developed independently and do not necessarily 
correlate with OU 20 well designations. 

2.3.4 Biological Setting 
San Diego Bay includes about 600 acres of tidal mudflats and 350 acres of salt marsh.  It 
is the largest marine bay and estuary in southern California and provides important 
spawning and nursery habitat for marine fish and invertebrates.  San Diego Bay is an 
integral element in the food web of adjacent ocean waters (Brown and Caldwell 1983).  
Numerous species of migrant and resident marine birds and shorebirds frequent the 
shoreline and some inland areas at various times of the year.  More than 15 bird species 
reportedly nest on NAS North Island, including significant populations of black-crowned 
night heron, burrowing owl, western gull, and California least tern. 

Endangered species reported at NAS North Island include the California least tern and the 
western snowy plover (BNI 2002a).  A least tern nesting area is located at NAS North 
Island toward the center of the facility on a portion of the central airfield and is shown on 
Figure 2-5 (BNI 2002a).  The IWPL is outside and approximately 100 feet west of this 
area.  The western snowy plover winters on the southern shoreline of NAS North Island 
(Figure 2-5), outside of the project area (BNI 2002a). 

Additionally, the burrowing owl is a California species of special concern and a  
federal Category II candidate for listing as an endangered species.  A large population  
of San Diego black-tailed jackrabbits also inhabits NAS North Island (Brown and 
Caldwell 1983).  The San Diego black-tailed jackrabbit is a species of special concern but 
is not endangered in California. 

2.4 PREVIOUS INVESTIGATIONS 
Appendix A of the RI Work Plan includes detailed discussion of previous and recent 
investigations and other investigations pertinent to the RI.  Table 2-3a presents a 
summary of these investigations.  Table 2-3b presents a summary of nonfuel UST sites in 
the vicinity of the IWPL. 
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Table 2-3a 
Summary of Environmental Investigations at OUs 14, 19, 20, and 24 

Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

OU 14    

Young and 
Associates  
September 1985 

Industrial Waste Treatment 
Facilities Study.  

Identify the types of industrial waste 
generated and discharged to IWPL (See 
Table A1-1 of Appendix A, 
Attachment A1). 

Forty-one buildings that discharged to IWPL were identified. 
Facilities contributing 75 percent of the total flow to IWTP1 included 
Buildings 464 through 468, 472, and 378. 
Chemical analysis of industrial wastewater samples identified hexavalent 
Cr, Cu, Cd, cyanide, phenols, and methylene chloride as the major 
industrial wastewater constituents at NAS North Island. 

ADS 1993 Industrial Waste 
Underground Pipe Testing.  

Inspected and tested the IWPL to assess 
the physical condition. 

Approximately 200 defects were identified, and fewer than half were 
judged to be potential leak sources. 
Types of defects along IWPL were related to cracks, offset pipe joints, 
and root damage. 
Pump stations 796, 1340, and 1343 had excessive leak rates during 
hydrostatic testing. 

BNI 
February 1996 

Summary of Results for the 
RRSEM Data Collection 
Effort at NAS North Island. 

Support an RRSEM database and 
evaluation for NAS North Island. 

Two soil borings were located along the IWPL near Building 472.  One 
sample was collected in the vicinity of the IWPL near Building 653. 
Concentrations reported above the laboratory limits: 
SVOCs and metals in soil, and VOCs, SVOCs, and metals in 
groundwater were reported in the samples collected on the north side of 
Buildings 472 and near Building 653. 
VOCs, SVOCs, and metals in soil, and SVOCs and metals in 
groundwater were reported in the samples collected along the IWPL, 
southwest of Building 472. 

URS 
February 2000 

Final Report, Industrial 
Waste Collection System 
Smoke Test, NAS North 
Island. 

Verify that the cross-connections 
between the industrial waste and 
stormwater systems were properly 
rerouted and lines were properly 
plugged after modifications to the 
IWPL were completed according to the 
suggestions from the ADS 1993 study. 

Sixteen potential defects were identified that required verification or as-
built drawing revisions based on the smoke test results. 
Only two of the potential defects were identified as possible breaks in 
the IWPL. 

(table continues) 
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Table 2-3a (continued) 

Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

PWC 
August 2001 

Soil Sampling Along IWPL 
During Pipeline and Pump 
Station 1343 Removals 
Near Pier J/K  

Soil sampling was conducted during the 
removal of a portion of the IWPL and 
Pump Station 1343 near Pier J/K.  The 
IWPL and pump station removals were 
conducted concurrently with the 
removal of fuel lines by PWC.  

Soil samples were analyzed for TPH and total Cr; some samples were 
also analyzed for VOCs, and SVOCs.  Odors or visual evidence of 
contaminated soil were not observed during the removal activities 
(Flanagan, pers. com. 2001).  A report documenting sample analysis 
results is currently being prepared. 

PWC 
Investigation  
1999 

Soil Sampling Along IWPL 
During Pipeline Removals 
at Quentin Roosevelt 
Boulevard 

Limited soil sampling was conducted 
during the removal of a portion of the 
IWPL along Quentin Roosevelt 
Boulevard.  The IWPL removal was 
conducted concurrently with the removal 
of fuel lines by PWC.  

Soil samples were analyzed for TPH, VOCs, and Cr.  Odors or visual 
evidence of contaminated soil were not observed during the removal 
activities (Flanagan, pers. com. 2001).  A report documenting sample 
analysis results is currently being prepared. 

OU 20 (and OU 19)   

JEG 
July 1990 

Final Site Investigation 
Report, Soil and 
Groundwater Investigation 
at Building 472, SWMUs 
62 and 82 

Provide an initial characterization of 
potential soil and groundwater 
contamination in an area of suspected 
wastewater sump failure in Building 
472. 

Initial characterization indicated that releases from the sump impacted 
soil and groundwater.  Soil pH values as low as 5 were reported, and 
chromium concentrations (both hexavalent and total) were elevated in 
some of the samples compared with nearby soil samples.  Groundwater 
results were compared with the recommended NAWQC for hexavalent 
chromium and total chromium.  It was determined that reported 
concentrations of hexavalent chromium in the groundwater exceeded the 
recommended level prescribed for the protection of marine resources 
and aquatic life.  The report recommended additional investigation in 
order to characterize the full lateral and vertical extent of soil and 
groundwater contamination. 

IT 
January 1991 

Site Assessment Final 
Report. 

Conduct site assessment investigations 
for JP-5 jet fuel USTs 1023 and 1024, 
near Building 391 (west of Building 
379) at Naval Aviation Depot, 
North Island. 

TPH and BTEX were not identified in unsaturated soil samples.  Fuel-
related compounds were identified in each of three monitoring wells 
installed.  LNAPL was identified in one of the wells.  The LNAPL 
appeared to resemble Stoddard solvent and did not appear to be related 
to USTs 1023 or 1024. 

Geoservices 
September 1993 

Final SAR, Environmental 
Soil and Groundwater 
Investigation.  

Investigate potential releases from 
former USTs at Naval Aviation Depot, 
North Island. 

Hydrocarbon contamination in groundwater was identified. 
An area of JP-5 LNAPL between Buildings 379 and 397 and an area of 
Stoddard solvent LNAPL south of the JP-5 LNAPL area (OU 19) were 
identified. 

(table continues) 
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Table 2-3a (continued) 

Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

IT  
July 1995 

Final Phase 1 RCRA 
Facility Investigation 
Report 

Remove 10 USTs and associated 
piping, and conduct soil sampling to 
confirm the presence or absence of 
contamination.  Samples of excavation 
water were also analyzed. 

Further assessment was recommended for one UST near Building 66 
(UST 997), four USTs near Building 379 (USTs 379-1, 1014, 1015, and 
1016), one UST near Building 391 (UST 1001), and one UST near 
Building 475 (UST 475).  No further assessment was recommended for 
UST 250-2 (near Building 250), UST 379-S (near Building 379), and 477 
(near Building 477). 

OHM 
March 1996 

Free Product Recovery 
Work Plan, Building 379 
and Building 397 

Based on results from previous 
investigations, the Navy initiated 
implementation of a free product 
recovery system for the LNAPL plume 
at Buildings 379 and 397.  The plan 
proposed a conceptual design of the 
recovery system, a sequence of work to 
be conducted, and soil and groundwater 
collection in conjunction with well field 
installation. 

The LNAPL recovery system was partially installed when it was 
discovered that the LNAPL plume was much larger than originally 
anticipated.  These developments halted activities, led to CERCLA 
status for the site, and necessitated preparation of an FSP/QAPP. 

GEHM 
Corporation 
June 1996 

Three-Dimensional 
Resistivity Survey EOL. 

Assess subsurface hydrocarbon 
contamination at OU 19. 

Contamination may have migrated along a buried, abandoned JP-5 
pipeline trench west of Building 379 to the north and then east along the 
north side of Building 379. 
No contamination appeared to have migrated under Building 379. 

OHM 
February 1998a 

FSP/QAPP, Free Product 
Recovery Site, Buildings 
379, 397, and 472, NAS 
North Island. 

Support investigative activities in the 
vicinity of Buildings 379, 397, and 472: 
Characterize LNAPL free product in the 
area.  
Collect vapor samples to assess 
potential vapor flux through the floors 
of Buildings 379 and 397.  
Perform initial groundwater 
characterization with respect to TCE 
through field screening and 
confirmation well sampling.  

Results of the activities described in this FSP are presented in OHM’s 
Draft Technical Memorandum, IFC Sampling Survey (OHM 1998b) and 
Addendum I to the FSP/QAPP. 

(table continues) 
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Table 2-3a (continued) 

Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

OHM 
February 1998a  
(continued) 

 Determine whether the area has been 
affected by DNAPL. 
Identify site lithology. 

 

OHM  
March 1998b 

Draft Technical 
Memorandum, IFC 
Sampling Summary. 

Provide data about the potential 
migration of vapors from TCE in 
groundwater and LNAPL beneath 
Buildings 379 and 397 into the 
buildings. 
Further characterize LNAPL in 
groundwater by collecting soil gas 
samples. 

The highest TCE concentration recorded in any of the vapor samples 
was 7.1 ppmv. 
No further soil gas investigation underneath the two buildings was 
recommended. 

OHM  
April 1998c 

FSP/QAPP, Free Product 
Recovery Site, Buildings 
379 and 397, Addendum I. 

Addendum I presents results of the 
initial FSP/QAPP investigation and 
proposes additional activities to further 
support vertical and lateral delineation 
of the TCE groundwater plume.  
Proposed investigation included: 
In situ groundwater field screening.   
Confirmation well sampling.  
Site lithology evaluation using lithologic 
data from continuous-core soil borings. 

Results of investigations proposed in the initial FSP/QAPP include the 
following. 

• Vapor flux through building floors was within PALs established in 
the FSP/QAPP, and delineation and characterization of free 
product in the area were completed.  However, additional 
delineation and characterization of the dissolved TCE plume were 
recommended. 

• Results of the investigation proposed in Addendum I are presented 
in Addendum II. 

OHM 
June 1999a 

RI Work Plan (FSP/QAPP 
Addendum II), Buildings 
379, 397, and 472 (OUs 19 
and 20). 

Addendum II presents results of the 
FSP/QAPP Addendum I investigation 
and proposes additional activities to 
support further vertical and lateral 
delineation of the TCE groundwater 
plume. 
Proposed investigation included: 
Installing cluster wells to confirm MIP 
screening data and to monitor the plume 
over time. 
Collecting soil gas samples to 
characterize site COCs required for  

Results of investigations proposed in the FSP/QAPP Addendum I 
include the following. 

• TCE concentrations in groundwater from the field screening effort 
exceeded the PAL of 92 ppb. 

• The TCE plume above a depth of 40 feet had been delineated and 
appeared to extend northeasterly to below Building 472. 

• TCE below a 40-foot depth appeared to be originating from the 
Buildings 379, 397, and 472 area.  

• TCE appeared to have migrated to depths between approximately 
45 and 65 feet bgs. 

• Additional delineation of the TCE plume was recommended. 

(table continues) 
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Table 2-3a (continued) 

Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

OHM 
June 1999a  
(continued) 

 conducting a baseline human-health risk 
assessment. 

Results of a portion of the work described in Addendum II were 
reported as a part of draft Technical Memorandum, Investigation of 
Groundwater Beneath LNAPL Using Existing Monitoring Wells, Free 
Product Recovery Site, Buildings 379 and 397, Naval Aviation Depot, 
NAS North Island (OHM 1999b).  Results from the remaining work are 
included in a summary report prepared by IT (2002c). 

OHM 
January 1999b 

Draft Technical 
Memorandum, 
Investigation of 
Groundwater Beneath 
LNAPL Using Existing 
Monitoring Wells. 

Delineate the vertical and lateral extent 
of TCE in groundwater and compare 
reported concentrations to PALs for 
groundwater established in the FSP/ 
QAPP Addendum II.   
Assess whether DNAPL may be 
contributing to the dissolved-phase 
concentrations of TCE and whether 
natural attenuation could be a viable 
mitigation alternative for the dissolved 
plume. 

The TCE and 1,1,1-TCA groundwater contamination extended laterally 
beyond the locations of existing wells.  
The data also suggested that natural attenuation of TCE is occurring at the 
site. 

Additional investigation was recommended to fully delineate the vertical 
and lateral extent of VOC contamination. 

OHM 
July 2000a 

FSP/QAPP Addendum III. Determine whether the chemical 
oxidation technology is a cost-effective 
option to reduce the mass of VOCs 
present in OU 20 groundwater. 

On the basis of the results, an in situ chemical oxidation pilot test would 
be implemented to determine whether the technology would be cost-
effective on a full scale at OU 20. 

OHM  
July 2000b 

In Situ Chemical Oxidation 
Pilot Study Work Plan, 
Buildings 379, 397, and 
472, Naval Aviation Depot, 
OU 20. 

Present the procedures and field 
activities to be performed during the in 
situ chemical oxidation pilot study for 
OU 20. 

Preliminary results of a bench study indicated that a significant 
reduction in contaminant results could be achieved.  
Results are presented in a Technical Memorandum prepared by IT 
(2001b). 

IT  
August 2000a 

Pilot-Scale Thermally 
Enhanced Light 
Nonaqueous Phase Liquid 
Recovery Work Plan, 
FSP/QAPP Addendum IV, 
Revision A, OU 19 

Presents the procedures and field 
activities to be performed during the 
implementation of a thermally enhanced 
LNAPL recovery PSR system.  The 
PSR addresses the LNAPL plume at 
Buildings 379, 397, and 472 (OU 19).  
The main objective was to determine  

The Work Plan describes two phases of PSR.  Phase I (approximately 
6 months) consists of LNAPL skimming and SVE only, without thermal 
enhancement; Phase II (approximately 9 months) consists of steam 
injection, temperature control, total fluids recovery, water treatment, and 
SVE.  Phase I is complete and results are discussed below. 

(table continues) 
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Table 2-3a (continued) 

Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

IT  
August 2000a  
(continued) 

 whether thermally enhanced LNAPL 
recovery would be a cost-effective full-
scale remedial alternative for OU 19. 

Revision A was the first issue (also known as the “Draft”) of this 
document and incorporated comments from the initial Navy internal 
review. 

IT  
October 2000b 

Pilot-Scale Thermally 
Enhanced Light 
Nonaqueous Phase Liquid 
Recovery Work Plan, 
FSP/QAPP Addendum IV, 
Revision B, OU 19. 

Same as Revision A. Revision B of this document incorporated collaborative review 
comments.  Revision B can be considered the “Final” version.  Phase I 
of the PSR was implemented in accordance with the updated 
information contained in this revision.  Results of Phase I are discussed 
below. 

IT  
January 2001a 

HSP, Thermally Enhanced 
LNAPL Recovery, OU 19. 

Support the proposed pilot-scale 
remediation of the LNAPL (OU 19) 
plume in the vicinity of Buildings 379, 
391, and 397. 

After completion of the pilot-scale testing, results will be assessed and a 
recommendation about whether to implement a full-scale system will be 
made. 

IT 
October 2001b 

Technical Memorandum, 
In Situ Chemical Oxidation 
Pilot Study, Buildings 379, 
397, and 472, OU 20, NAS 
North Island, Coronado, 
California. 

Assess in situ chemical oxidation as a 
potential remediation technology for 
VOCs in groundwater at OU 20. 

Evaluation of all data collected during the pilot study (conducted from 
10 October through 13 December 2000) indicated that in situ chemical 
oxidation can cost-effectively reduce significant TCE mass in site 
groundwater and soil. 
Results suggested, however, that the technology may not be a cost-
effective remedial option for reducing concentrations in groundwater to 
below PALs. 
Evaluation of natural attenuation parameters after completion of the in 
situ chemical oxidation pilot test suggested that natural attenuation 
could be a viable follow-on treatment option. 

Additional monitoring of groundwater in the pilot study area was 
recommended to understand the long-term effect of in situ chemical 
oxidation on parameters supporting natural attenuation. 

IT 
July 2002a 

Pilot-Scale Thermally 
Enhanced Light 
Nonaqueous Phase Liquid 
Recovery Work Plan, 
FSP/QAPP Addendum IV, 
Revision C, OU 19. 

This revision proposes changes 
necessary for the implementation of 
Phase II of the PSR.  Revision C can be 
considered the first addendum to this 
Work Plan.   

Following completion of Phase II, a technical memorandum will be 
prepared to provide a performance evaluation of the treatment method 
and detailed cost analysis to evaluate the use of the remedial technology 
for full-scale remediation. 

(table continues) 



 

page A2-22 

Table 2-3a (continued) 

Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

IT 
August 2002b 

Operable Unit 19 Pilot 
Study Technical 
Memorandum, Phase 1 
Results, Buildings 379, 
397, and 472. 

This technical memorandum documents 
the work and results of the Phase I pilot 
study conducted at OU 19. 

Data collected during the Phase I pilot study (February to October  
of 2001) show that the system is capable of removing a significant 
amount of LNAPL from OU 19.  Results show that approximately 
12,000 gallons of LNAPL and 460 pounds of vapor-phase VOCs have 
been removed from the subsurface. 
The success of the Phase I pilot study suggests that operation of the 
system should continue through implementation of Phase II operations.  
It is predicted that use of steam during Phase II should increase the 
removal rate observed at the northern end of the site, where the LNAPL 
rate of recovery is substantially lower than at the southern end. 

Schmidt 
August 2002 

Technical Memorandum, 
Results of the Surface Flux 
Chamber Testing and 
Ambient Air Testing 
Conducted at the Naval Air 
Station Sites Located in 
North Island, California. 

In June 2002, surface flux chamber 
testing and ambient air testing was 
conducted at three study sites: OU 11, 
OU 20, and IR Site 9. 

At OU 20, five compounds were detected at concentrations in indoor 
ambient air greater than outdoor ambient air.  No compounds were 
detected above the U.S. EPA Screening Guidance criteria. Several 
compounds were found in open soil flux, and these compounds were 
also found in ambient air.  In addition, results from the collected 
samples all fall below OSHA PELs for indoor air (Dellechaie 2002) 

IT 
December 2002c 

Summary Report, Operable 
Units 19 and 20, Buildings 
379, 397, and 472. 

This Summary Report documents work 
completed between March 1996 and 
September 2002 at OUs 19 and 20.   

This document includes a summary of submitted reports, technical 
memoranda, and laboratory analytical data, as well as regulatory agency 
correspondence.  This report includes documentation of the most recent 
investigation activities performed in the winter of 2001/2002 that 
included: 

• two well clusters near Building 379 in the upgradient portion of the 
plume to confirm the upgradient plume extent, 

• four well clusters along the crossgradient plume edges in the 
southern portion of the plume to confirm the lateral plume extent in 
this area, and 

• four well clusters along the downgradient portion of the plume in 
the CDF. 

(table continues) 
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Table 2-3a (continued) 

Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

IT  
Ongoing 

Report(s) will be prepared. OU 19 
Ongoing activities include a pilot-scale 
remediation at OU 19 that is being 
performed by IT to assess thermally 
enhanced LNAPL recovery as a 
remediation alternative 

As of the date of issue of this report, Phase II has not been initiated.  
This second phase of remediation will include the addition of steam 
injection to help mobilize residual product.  After completion of 
Phase II, IT will assess results and make a recommendation about 
whether to implement a full-scale system. 

OU 24 (and UST Site 653)   

IT  
November 1994 

Final Site Assessment 
Report, Underground 
Storage Tank Studies, NAS 
North Island.  

Assess the potential impact of fuel oil 
releases related to UST Site 653.  

Petroleum hydrocarbons were reported in soil and groundwater. 
Additional groundwater monitoring was recommended at well 
985-MW-01. 
No TPH-d was reported in the samples collected along the line, 
indicating that the underground supply line did not fail. 

BNI  
May 1997 

Final ESI/RFI/RSE Report, 
Sites 2, 3, 4, 7, and 12. 

During this investigation, UST Site 653 
monitoring well 985-MW-01 was 
sampled as a downgradient monitoring 
well for adjacent IR Site 2 (the Old 
Spanish Bight Landfill). 

Unexpectedly high concentrations of VOCs were reported in the 
985-MW-01 groundwater sample, and reanalysis of 985-MW-01 
groundwater in September 1995 confirmed the results. 
DTSC concurred that the extent of contamination should be investigated 
further under the UST program. 
Groundwater elevation measurements were collected during this study.  
Based on these groundwater elevation measurements, the horizontal 
groundwater gradient was calculated to be approximately 0.001. 

OHM and Ogden  
March 1998 

SAR/CAP II, UST Sites 
588, 653, and 997.  

Conduct additional SI activities to 
identify the potential source of 
chlorinated VOCs, delineate the 
chlorinated VOC plume, and assess 
natural attenuation of VOCs.  Soil gas 
was sampled to assess the distribution 
of VOCs in subsurface soil. 

Sample results indicated that VOCs, SVOCs, and TPH-d were present in 
soil and groundwater. 
Groundwater wells were installed and VOCs were reported in the 
groundwater samples. 
The report concluded that the sources of chlorinated VOCs reported in 
groundwater appeared to be from leaks in the nearby IWPL. 
Natural attenuation of chlorinated VOCs was suggested to be occurring 
at the site, but additional data collection and evaluation were 
recommended to determine whether it is occurring at a rate sufficient to 
prevent vinyl chloride impacts to San Diego Bay. 
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Table 2-3a (continued) 

Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

OHM and Ogden  
March 1998  
(continued) 

  Relatively low levels of TCE, PCE, and vinyl chloride were reported in 
the subsurface soil gas samples.  Installation of additional monitoring 
wells and quarterly monitoring were recommended. 

OHM  
March 2001 

Groundwater Monitoring 
Summary Report, UST Site 
No. 653/ OU 24. 

A groundwater monitoring program was 
initiated at OU 24 to assess the 
chlorinated VOC contaminant 
concentrations and to assess whether 
remediation by natural attenuation is a 
viable option for the site. 
Additional site characterization 
activities were also conducted. 

VOCs, primarily vinyl chloride and cis-1,2-DCE, were reported in 
groundwater samples collected from site wells.  PAHs and TPH 
generally were not reported in samples. 
The vertical extent of VOCs was determined. 
A salinity study indicated that downward vertical migration of VOCs is 
inhibited by density differences across the freshwater/saltwater interface 
zone.  The report concluded that site contaminants that have migrated 
vertically to the interface would then move laterally along the 
freshwater/ saltwater interface in response to average horizontal 
hydraulic gradients. 
The approximate lateral extent of VOCs was determined.  Vinyl 
chloride was not reported above the proposed WQOs in downgradient 
wells.  A WQO has not been established for cis-1,2-DCE. 
Degradation appeared to be occurring in the upgradient portion of the 
plume, but concentrations were fairly constant in downgradient 
impacted wells.  
Groundwater flow direction and velocity for groundwater near the wells 
could not be accurately determined. 
The report presented information on construction of the quaywall 
downgradient of OU 24. 
Evaluation of subsurface lithology identified a shallow, sandy silt layer 
that was reported at about 15 feet bgs at the 653-MW-14, -15, and -17 
locations.  Deeper fine-grained units were not identified. 
The report recommended further delineation of the main body of the 
plume, an additional salinity study, a groundwater flow survey, physical 
inspection of the quaywall beneath the San Diego Bay waterline, and 
continued groundwater monitoring to further assess whether natural 
attenuation is an acceptable alternative for site remediation. 
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Table 2-3a (continued) 

Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

BEI 
August 2001 

Final Work Plan for 
Groundwater Sampling at 
OU 24. 

Monitor VOC concentrations, assess 
plume stability, and assess whether 
remediation by natural attenuation is a 
viable option for the site. 

Groundwater samples will be collected semiannually from existing and 
new site wells through the RI/FS/ROD process.  Samples will be 
analyzed for VOCs and natural attenuation indicator parameters.  
Results will be submitted to DTSC semiannually. 

BNI 
March 2002c and  
December 2002d 

OU 24 Semiannual 
Groundwater Monitoring 
Results, September/ 
October 2001 Sampling 
Event 
OU 24 Semiannual 
Groundwater Monitoring 
Results, April 2002 
Sampling Event and 
Annual Data Review 

These letter reports present results of 
semiannual groundwater monitoring 
activities performed in September and 
October 2001 and in April 2002 at 
OU 24.  Also included in the second 
letter report is an annual groundwater 
data review for the two sampling 
events. 

Significant results of the most recent (April 2002) sampling event are as 
follows. 

• Consistent with previous sampling conducted at OU 24, vinyl 
chloride and cis-1,2-DCE were the primary VOCs reported. 

• Vinyl chloride was reported at concentrations above its screening 
criterion in samples from one A-zone well and one B-zone well. 

Site data continue to indicate that reductive dechlorination and other 
natural attenuation processes are occurring in OU 24 groundwater and 
that conditions remain favorable for reductive dechlorination of 
impacted groundwater. 

Other Investigations Findings Pertinent to the SWMU 80 RI 

IR Site 1 CDF  Site 1 is downgradient of OU 20 and groundwater monitoring studies at the CDF have concluded that VOCs 
reported at the CDF are related to upgradient sources at OU 20. 

Huntley  
February 1999 

Analysis of the 
Contribution of CDF 
Sediments to Mass 
Transport of Solutes to 
San Diego Bay. 

Assess the potential contribution of 
contaminants in groundwater at IR 
Site 1 to San Diego Bay.  A tidal 
influence study was conducted as part 
of this evaluation. 

Results of the tidal influence study indicated groundwater flow toward 
the shoreline with an average hydraulic gradient of 0.002 across the 
CDF, steepening close to the shoreline. 
Results indicated that wells completed in the in situ sediments appeared 
to have significantly higher hydraulic conductivities than wells 
completed in either the clean fill or the dredge fill. 

BNI  
May 2001b 

Final Groundwater 
Monitoring Report.  

Assess the effectiveness of the CDF as a 
final remedial solution for 
encapsulation of both in situ Site 1 
contaminated sediment and the 
dredged-fill sediments identified as 
unsuitable for ocean disposal.  
Groundwater samples were analyzed for 
VOCs as part of this evaluation. 

The VOC analytical results were compared to WQC (NAWQC; 
Marshack 2000).  The VOCs TCE, 1,1-DCE, and 
dichlorodifluoromethane were reported at concentrations greater than 
the WQC (81, 3.2, and 0.19 µg/L, respectively) in samples collected 
from the CDF wells. 
The report concluded that VOCs reported in groundwater at the CDF 
wells appeared to be associated with the upgradient OU 20 VOC plume. 

(table continues) 



 

page A2-26 

Table 2-3a (continued) 

Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

BNI  
May 2001b  
(continued) 

  No direct correlation between the total VOC concentrations and the tidal 
phase was observed. 

IR Site 2 – Old Spanish Bight Landfill An abandoned section of the IWPL is located within IR Site 2, and OU 24 is located nearby. 

JEG 
May 1992 

A tidal study was 
conducted as a part of NAS 
North Island Phase I 
SWAT, Old Spanish Bight 
Landfill. 

Assess whether the tides influenced 
groundwater underlying the Old 
Spanish Bight Landfill. 

Report concluded that the wells within approximately 300 feet of the 
quaywall exhibited significant tidal influence, and the wells beyond 
approximately 400 feet from the quaywall showed negligible response 
to tide. 
The tidal influence was delayed approximately 2 hours for wells within 
300 feet of the quaywall. 
The average horizontal groundwater flow is northeasterly, toward the 
shoreline. 

JEG  
December 1993 

Phase II SWAT/SI/RFI, 
NAS North Island. 

Help determine the specific nature and 
extent of contaminants present at the 
site. 

Heavy metals, VOCs, SVOCs, and petroleum hydrocarbons were 
identified in soil and groundwater. 

BNI  
May 1997 

Final ESI/RFI/RSE Report, 
Sites 2, 3, 4, 7, and 12, 
NAS North Island. 

Initiate remedial/removal actions or a 
No Further Response Action Planned 
confirmation that will lead to 
subsequent closure of IR Sites 2, 3, 4, 7, 
and 12 at NAS North Island. 

Generally, low levels of VOCs were reported.  One downgradient well 
near Building 653, 985-MW-01, reported high concentrations of VOCs.  
The VOCs reported in well 985-MW-01 are not believed to be 
associated with IR Site 2.  Bis(2-ethylhexyl)phthalate was the most 
widespread SVOC reported in site wells.  Ag (maximum concentration 
at 5.7 µg/L) and Zn (maximum concentration at 103 µg/L) were the only 
metals reported at concentrations exceeding regulatory criteria.  The 
maximum concentrations of Zn exceeded both the California Enclosed 
Bays and Estuaries Objectives (86 µg/L for Zn; a value for Ag is not 
listed) and the U.S. EPA NAWQC (0.029 µg/L for Ag; 86 µg/L for Zn).  
PCBs, pesticides, dioxin/dibenzofurans, cyanide, and hexavalent Cr 
were not reported at concentrations above the method reporting limits. 

BNI  
January 2000 

Annual Postclosure 
Maintenance Report for 
1998 Through 1999, IR 
Site 2, NAS North Island. 

Summarize postclosure maintenance 
activities performed to minimize future 
human and ecological exposure to 
potentially contaminated landfill 
wastes. 

Cu and Ag were the only analytes reported above the U.S. EPA 
NAWQC of 3.1 and 1.9 µg/L, respectively.  The maximum reported 
concentrations of Cu and Ag were 4 and 6 µg/L, respectively. 
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Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

BNI  
April 2001c 

Annual Postclosure 
Maintenance Report for 
2000, IR Site 2, NAS North 
Island. 

Summarize postclosure maintenance 
activities performed to minimize future 
human and ecological exposure to 
potentially contaminated landfill 
wastes. 

As, Cu, Mn, and Hg were reported at concentrations above the 
California Toxics Rule or the U.S. EPA NAWQC of 0.14, 3.1, 100, and 
0.051 µg/L, respectively.  The maximum reported concentrations were 
6.6, 5.3, 5,000, and 0.11 µg/L, respectively. 

OU 11 – Industrial Waste Treatment Complex Portions of the IWPL within the industrial waste treatment complex are being investigated separately as part of OU 11.  
Because of its proximity and the detection of an off-site groundwater plume, studies conducted at OU 11 pertinent to the 
SWMU 80 RI are summarized below. 

SAIC 
January 1995 

Final Site Characterization 
Report, Industrial Waste 
Treatment Plant and OW 
Treatment Plant, NAS 
North Island. 

Assess the potential soil and 
groundwater contamination associated 
with operation of the former IWTP and 
former OWTP surface impoundments. 

The shallow groundwater, above the A silt, is at 40 feet bgs, and the 
intermediate-depth groundwater below the A silt extends to 
approximately 70 feet bgs. 
At approximately 80 feet bgs, a maximum TCE concentration of 
310,000 µg/L was reported in the CPT groundwater samples taken a few 
inches above the B clay beneath the sludge bed. 
CPT samples collected above the B clay less than 200 feet northwest of 
the sludge beds reported TCE concentrations three orders of magnitude 
less than those collected beneath sludge beds. 

SAIC 
August 1997 

Final Engineering 
FS/Corrective Measures 
Study, IWTP and OWTP, 
NAS North Island. 

Develop and assess remedial 
alternatives required for closure of the 
surface impoundments. 

It appeared that VOC contamination on the B clay is concentrated in the 
area beneath the sludge bed. 
It appeared that VOC contamination has not significantly impacted 
groundwater beneath the B clay.   
Low concentrations were also reported from the samples collected beneath 
the C clay. 

PWC 
February 2001 

Results of the 2000 
Evaluation Groundwater 
Monitoring Program, 
Former Surface 
Impoundments at the 
Industrial Waste and OW 
Treatment Plants, NAS 
North Island. 

Present results of groundwater 
monitoring 

Thirteen metals were reported at concentrations greater than method 
reporting limits in the groundwater samples.  Concentrations were 
compared with the California Toxics Rule for Enclosed Bays and 
Estuaries surface water quality objectives (SWRCB 2000).  Reported 
maximum concentrations of Cr (473 µg/L), hexavalent Cr (425 µg/L), 
and Ni (1,210 µg/L) were above respective surface water quality 
objectives of 50, 50, and 8.2 µg/L, respectively.   
VOCs were reported at concentrations above method reporting limits. 
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Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

OU 15 – OW and RO Pipelines Because of the proximity of the OW pipeline to the IWPL in some areas, pertinent studies are summarized below. 

PWC  
September 1995 

RCRA Part B Permit 
Application for the 
Renewal of a Hazardous 
Waste Facility Permit, 
Addendum, Appendix G, 
Part XI—Closure and 
Post-Closure Plans—
Existing OW System 

Describe the closure of the existing OW 
collection system for conveyance of 
RCRA hazardous waste. 

VOCs, SVOCs, and metals were reported above detection limits in 
groundwater samples, and SVOCs and metals were reported above 
detection limits in soil samples. 

BNI 
February 1996 

Summary of Results for the 
RRSEM Data Collection 
Effort at NAS North Island. 

Support an RRSEM database and 
evaluation for NAS North Island. 

One boring was located along the OW pipeline at the northwest corner 
of Building 653.  One soil sample and one groundwater sample were 
collected from this boring.  Samples were analyzed for VOCs, SVOCs, 
PCBs, pesticides, and metals.  VOCs, SVOCs, and metals were reported 
above detection limits in groundwater samples, and SVOCs and metals 
were reported above detection limits in soil samples. 

PWC 
Investigation  
August 2000 

Soil Sampling Along IWPL 
During Pipeline and Pump 
Station 1343 Removals 
Near Pier J/K. 

Soil sampling was conducted during 
removal of portions of the IWPL, RO 
pipeline, OW pipeline, and pump 
station 1343 near Pier J/K.  

Samples were analyzed for metals and fuels.  Odors or visual evidence 
of contaminated soil were not observed during the removal activities 
(Flanagan, pers. com. 2001).  A report documenting sample analysis 
results is currently being prepared. 

Pertinent Fuel Sites Pertinent fuel sites other than the OU 1 free product plume (see OU 20) include LNAPL plumes in the Building 66 
area, where sections of the IWPL are located. 

OHM and Ogden 
March 1998 

SAR/CAP II, UST Sites 
588, 653, and 997, NAS 
North Island. 

Present the results of the investigation 
activities and summarize the 
recommended remedial strategies for 
three UST sites at NAS North Island. 

The report concluded that the reported VOCs may be related to nearby 
defects in the IWPL. 

BNI 
July 2001c 

Revised Final Interim 
Measures Assessment/ 
Current Conditions Report, 
NAS North Island 

Document current environmental 
conditions at 140 SWMUs and 3 AOCs 
at NAS North Island and identify sites 
recommended for interim measures. 

UST 997, located near the southeast corner of Building 66, was reported 
to have contained waste lube oil and solvents. 
Samples collected from the UST 997 area reported mostly TPH, BTEX, 
and PAHs.  
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Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

BNI 
July 2001a  
(continued) 

  Low concentrations of chlorinated VOCs were reported in a few 
groundwater samples collected from UST 997 and IR Site 1-related 
samples. 
The VOCs cis-1,2-DCE (60 µg/L), TCE (44 µg/L), PCE (19 µg/L), 
1,1-DCE (6.2 µg/L), and vinyl chloride (1 µg/L) were reported in 
groundwater samples from the UST 997 area (OHM and Ogden 1998). 

Quaywall Inspection The Carrier quaywall is located downgradient of OU 24. 

Russell-Veteto 
Engineering, Inc. 
May 1996 

Inspection report. Inspect the Carrier quaywall above the 
San Diego Bay waterline and adjacent 
mudline depth, including the area 
downgradient of OU 24. 

Inspection found the quaywall to be in good condition. 
The report recommended repair of the concrete fenders.  No additional 
maintenance was recommended for the quaywall. 
The report recommended that operations personnel be aware of the 
isolated area of deeper profile and that the quaywall be reinspected in 
6 years (2002).  According to NAS North Island personnel, periodic 
reinspection of the quaywall is planned; however, an inspection has not 
yet been scheduled (Haase, pers. com. 2002). 

Subsurface Contamination Assessment An investigation was performed in the northern portion of NAS North Island, in the northern-most area of 
the IWPL. 

Woodward-Clyde 
Consultants 
June 1987 

Subsurface Contamination 
Assessment, Proposed OTF 
Building and Aircraft 
Parking Apron. 

Assess the extent of possible soil and 
groundwater contamination at two 
proposed construction sites: the 
proposed OTF Building and aircraft 
parking apron. 

Organic lead was not reported in the one soil sample analyzed.  TPH and 
VOCs were identified in the assessment.  Fuel hydrocarbons in the 
gasoline to JP-5 range appeared to be the primary contaminant at both the 
proposed OTF Building and aircraft parking apron in soil gas, soil, and 
groundwater samples.  BTEX was also reported in some soil gas, soil, and 
groundwater samples.  Additionally, chlorobenzene was reported in two 
soil samples (up to 0.41 mg/kg), and 1,1,1-TCA was reported in two 
groundwater samples (up to 1 µg/L). The source of contamination could not 
be determined.  The report concluded that remediation of soil or 
groundwater likely would not be required. 
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Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

Test Boring and Water Quality Assessment An assessment was performed in the Building 66 area.  The IWPL is located within this area. 

Woodward-Clyde 
Consultants  
1992 

Preliminary Results of Test 
Boring and Water Quality 
Assessment, Applied 
Energy’s North Island 
Facility.  

Subsurface lithologic investigation and 
water quality assessment at the 
proposed location for a production well 
to supply boiler make-up water. 

A test boring was advanced to approximately 200 feet, geophysically 
logged, and completed as a 99-foot-deep observation well.  A second 
well was installed.  Groundwater samples were collected and analyzed 
from the two new wells and an existing well.  This work was performed 
in the Building 66 area.  A portion of the IWPL is located in this area. 
TPH was reported in two soil samples at 30 and 1,300 mg/kg (quantified 
against a diesel standard), respectively.  Reported Title 22 metals 
concentrations were below their respective total threshold limit 
concentrations and, except for lead in one sample, were less than ten 
times their respective STLCs.  Lead was reported at 128 mg/kg; the 
STLC for lead is 5 mg/kg. 
TPH was reported at 2.5 µg/L in each of the shallow well samples, but 
was not reported in the deeper well sample.  Pesticides, PCBs, and 
hexavalent chromium were not reported above laboratory detection 
limits.  Total and dissolved Title 22 metals concentrations were below 
their respective STLCs. One or more of the following VOCs were 
reported in groundwater samples:  benzene, cis-1,2-DCE, TCE, 
ethylbenzene, dimethylbutane, 1,1-DCA, 1,1-DCE, and bromodichloro-
methane.  Of the SVOCs, only substituted naphthalenes and unknown 
hydrocarbons were reported above laboratory detection limits. 

Background Study   

JEG 
1995b 

Final Background Soil 
Sampling Report Included 
as Attachment 5 in the 
RI/RFI Report, Site 9 
Chemical Waste Disposal 
Area, Volume IV. 

Statistically establish ambient 
background concentrations for metals in 
soil and support environmental cleanup 
investigations at NAS North Island. 

Background concentrations were calculated using the 99th percentile.  
The report includes detailed information about data sets, statistical 
approach and methodology, and cumulative frequency probability plots. 
The background Pb level for NAS North Island was reported to be high 
due to extensive aircraft activity at the base for many years, and a 
recommendation was given for not using the background Pb value for 
the other areas where high aircraft activity would not be a factor. 
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Contractor/ 
Reference 

Investigation/ 
Report Title Objective Summary of Findings 

Seawater Chemistry   

Katz 
April 1998 

Technical Paper:  Seawater 
Polynuclear Aromatic 
Hydrocarbons and Copper 
in San Diego Bay. 

Assess long-term trends with regard to 
PAH and Cu concentrations in 
San Diego Bay. 

Water quality measurements, focusing on general water quality 
parameters, PAHs, and dissolved Cu, were made throughout San Diego 
Bay to assess conditions at the time of the study and to evaluate long-
term concentration trends.  In July and November 1997, seawater 
samples were collected from 14 sites in San Diego Bay.  The report 
provides results of individual seawater samples collected during the 
study and concluded that the general distribution of seawater PAHs  
was consistent with known sources and flushing characteristics of 
San Diego Bay.  
The report concluded that the general distribution of dissolved Cu in 
San Diego Bay is consistent with known sources. 
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Table 2-3a (continued) 

Acronyms/Abbreviations: 
ADS – ADS Environmental Services, Inc. OSHA – Occupational Safety and Health Administration 
Ag – silver OTF – Operational Training Facility 
AOC – area of concern OU – operable unit 
As – arsenic OW – oily waste 
BEI – Bechtel Environmental, Inc. OWTP – oily waste treatment plant 
bgs – below ground surface PAH – polynuclear aromatic hydrocarbon 
BNI – Bechtel National, Inc. PAL – preliminary action level 
BTEX – benzene, toluene, ethylbenzene, and xylenes Pb – lead 
CAP – corrective action plan PCB – polychlorinated biphenyl 
Cd – cadmium PCE – tetrachloroethene 
CDF – confined disposal facility PEL – permissible exposure limit 
COC – chemical of concern ppb – parts per billion 
CPT – cone penetrometer test ppmv – parts per million by volume 
Cr – chromium PSR – pilot-scale remediation 
Cu – copper PWC – (Navy) Public Works Center 
DCA – dichloroethane QAPP – quality assurance project plan 
DCE – dichloroethene RCRA – Resource Conservation and Recovery Act 
DNAPL – dense nonaqueous-phase liquid RFI – RCRA facility investigation 
DTSC – (California Environmental Protection Agency)  RI – remedial investigation 
     Department of Toxic Substances Control RO – recovered oil 
EOL – electromagnetic offset log ROD – record of decision 
ESI – extended site inspection RRSEM – relative risk site evaluation model 
FS – feasibility study RSE – removal site evaluation 
FSP – field sampling plan SAIC – Science Applications International Corporation 
Hg – mercury SAR – Site Assessment Report 
HSP – health and safety plan SI – site inspection 
IFC – isolation flux chamber STLC – soluble threshold liquid concentration 
IR – Installation Restoration (Program) SVE – soil vapor extraction 
IT – International Technology Corporation SVOC – semivolatile organic compound 
IWPL – industrial waste pipeline SWAT – solid waste assessment test 
IWTP – industrial waste treatment plant SWMU – solid waste management unit 
IWTP1 – former industrial waste treatment plant TCA – trichloroethane 
JEG – Jacobs Engineering Group Inc. TCE – trichloroethene 
JP-5 – jet propellant grade 5 TPH – total petroleum hydrocarbons 
LNAPL – light nonaqueous-phase liquid TPH-d – total petroleum hydrocarbons as diesel 
µg/L – micrograms per liter URS – URS Greiner Woodward Clyde Federal Services 
mg/kg – milligrams per kilogram U.S. EPA – United States Environmental Protection Agency 
MIP – membrane interface probe UST – underground storage tank 
Mn – manganese VOC – volatile organic compound 
NAS – Naval Air Station WQC – water quality criteria 
NAWQC – (U.S. EPA) National Ambient Water Quality Criteria WQO – water quality objective 
Ni – nickel Zn – zinc 
OHM – OHM Remediation Services Corp.  
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Table 2-3b  
Nonfuel UST Sites in the Vicinity of the Industrial Waste Pipeline 

SWMU 
No. 

UST 
No. Contents 

Date of 
Hazardous 

Waste 
Operations Status Proposed Action 

USTs Certified as Closed With NFA Concurrence by SAM or RWQCB  

91 1454-2 Waste solvent or waste oil 1976–1994 Removed 11/94.  NFA approved by 
DEH (06/95). 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

92 1454-3 Waste oil 1976–1994 Removed 11/94.  NFA approved by 
DEH (06/95). 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

93 1456-2 Waste oil and petroleum 
hydrocarbons 

1976–1995 Removed 08/95.  NFA approved by 
DEH (04/00). 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

94 1456-4 Waste oil and petroleum 
hydrocarbons 

1976–1995 Removed 01/95.  NFA approved by 
DEH (04/00). 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

95 1456-5 Waste oil and petroleum 
hydrocarbons 

1976–1995 Removed 01/95.  NFA approved by 
DEH (04/00). 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

96* 1472 Waste oil 1982–
unknown 

Not found 12/94.  NFA approved by 
DEH (07/95).  Delisted as a SWMU by 
DTSC (05/02; DTSC 2002). 

DTSC approved removal from SWMU 
list (05/02). 

97 1474-1 Waste oil/TRPH 1983–1994 Removed 12/94.  NFA approved by 
DEH (03/00). 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

98 1474-2 Waste oil/TRPH 1983–1994 Removed 12/94.  NFA approved by 
DEH (03/00). 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

99 1474-3 Waste oil/TRPH 1983–1994 Removed 12/94.  NFA approved by 
DEH (03/00). 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

100 1477-1 Waste oil 1983–1994 Removed 12/94.  NFA approved by DEH 
(05/96). 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

101 1477-2 Waste oil 1983–1994 Removed 12/94.  NFA approved by DEH 
(06/96). 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

112 250-2 Never used 1984–1994 Removed 01/94.  NFA approved for UST 
by DEH (10/95).  Awaiting RWQCB 
closure of pipeline.  Delisted as a SWMU 
by DTSC (05/02; DTSC 2002). 

DTSC approved removal from SWMU 
list (05/02).  No oversight required. 
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SWMU 
No. 

UST 
No. Contents 

Date of 
Hazardous 

Waste 
Operations Status Proposed Action 

115 379-2 Waste calibration fluid/VOCs Approx. 
1982–1997 

Removed 11/97.  NFA approved by 
DEH (03/99). 

Review by RWQCB.  DTSC to endorse 
via RAP/ROD. 

116 379-3 Waste calibration fluid 1982–1994 Removed 11/94.  NFA approved by 
DEH (03/96). 

Review by RWQCB.  DTSC to endorse 
via RAP/ROD. 

117 464-1 Stoddard solvent 1970–1995 Removed 08/95.  NFA approved by 
DEH (09/95).  Delisted as a SWMU by 
DTSC (05/02; DTSC 2002). 

DTSC approved removal from SWMU 
list (05/02). 

118 464-2 1,1,1-TCA 1970–1995 Removed 08/95.  NFA approved by 
DEH (09/95). 

Review by RWQCB.  DTSC to endorse 
via RAP/ROD. 

119 464-3 Waste Stoddard solvent 1970–1995 Removed 08/95.  NFA approved by 
DEH (09/95). 

Review by RWQCB.  DTSC to endorse 
via RAP/ROD. 

120 464-4 Waste Stoddard solvent 1970–1995 Removed 08/95.  NFA approved by 
DEH (09/95). 

Review by RWQCB.  DTSC to endorse 
via RAP/ROD. 

121 464-5 2-Butanone (MEK) and 
4-methyl-2-pentanone (MIBK) 

1970–1995 Removed 08/95.  NFA approved by 
DEH (09/95). 

Review by RWQCB.  DTSC to endorse 
via RAP/ROD. 

USTs Recommended for Closure and NFA Concurrence by SAM or RWQCB  

114 379-1 Stoddard solvent/petroleum 
hydrocarbons 

1945–1994 Removed 01/94.  Further investigation 
of the JP-5 and TCE plume is ongoing 
under DTSC oversight. 

Petroleum product.  Oversight by 
RWQCB.  DTSC to endorse via 
RAP/ROD. 

128 997 Waste lube oil and solvents/TPH 
and chlorinated VOCs 

1957–1994 Removed 01/94.  Piping closed in place. 
Awaiting NFA concurrence from 
RWQCB.   

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

136 66C Waste oil/petroleum and 
hydrocarbons 

1945–1996 Removed 04/96.  Awaiting RWQCB 
concurrence on NFA. 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

137 66D Waste oil/TPH Unknown–
1998 

Removed 07/98.  Awaiting RWQCB 
concurrence on NFA. 

Oversight by RWQCB.  DTSC to 
endorse via RAP/ROD. 

USTs With Further Assessments Currently Ongoing or Recommended 

113 379-4 Waste calibration fluid 1982–1994 Removed 01/94.  Further investigation 
of the JP-5 and TCE plume is ongoing 
under DTSC oversight. 

Oversight by DTSC. 

(table continues) 
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Table 2-3b (continued) 

SWMU 
No. 

UST 
No. Contents 

Date of 
Hazardous 

Waste 
Operations Status Proposed Action 

122 472-1 1,1,1-TCA 1970–1995 Removed 07/95.  Further investigation 
of the JP-5 and TCE plume is ongoing 
under DTSC oversight. 

Oversight by DTSC. 

125 472-4 Aircraft cleaner, JP-5, and VOCs 1970–1995 Removed 07/95.  Further investigation 
of the JP-5 and TCE plume is ongoing 
under DTSC oversight. 

Oversight by DTSC. 

130 1015 Waste calibration fluid, TPH, 
VOCs, and metals 

1955–1994 Removed 01/94. Free product fuel 
removal activities ceased (10/97).  Case 
remains open. 

Continue oversight by RWQCB.  
DTSC to endorse via RAP/ROD. 

131 1016 Waste calibration fluid, TPH, 
VOCs, and metals 

1955–1994 Removed 01/94.  Free product fuel 
removal activities ceased (10/97).  Case 
remains open. 

Continue oversight by RWQCB.  
DTSC to endorse via RAP/ROD. 

Source:  Revised final IMA/CCR (BNI 2001a) unless otherwise noted 

Note: 
* highlighted SWMUs were approved for removal from the SWMU list by DTSC (2002) 

Acronyms/Abbreviations: 
Approx. – approximately 
CCR – California Code of Regulations 
DEH – (County of San Diego) Department of Environmental Health 
DTSC – (California Environmental Protection Agency) Department of Toxic Substances Control 
IMA – interim measures assessment 
JP-5 – jet propellant grade 5 
MEK – methyl ethyl ketone 
MIBK – methyl isobutyl ketone 
NFA – no further action 
RAP – remedial action plan 
ROD – record of decision 
RWQCB – (California) Regional Water Quality Control Board 
SAM – Site Assessment and Mitigation Program 
SWMU – solid waste management unit 
TCA – trichloroethane 
TCE – trichloroethene 
TPH – total petroleum hydrocarbons 
TRPH – total recoverable petroleum hydrocarbons 
UST – underground storage tank 
VOC – volatile organic compound 
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Section 3 
MAPS 
The following is a list of maps showing all sampling points, known and potential contamination 
sources, direction of surface water and groundwater flow, site boundaries, on-site buildings, and 
other relevant information: 

• Figure 1-1, Base Location Map 

• Figure 1-2, RI Project Area and NAS North Island Vicinity Map 

• Figure 2-1, Potential Defects Identified Along the Former Industrial Waste Pipeline 

• Figure 2-2, NAS North Island Environmental Sites 

• Figure 2-3, Artificial Fill Areas 

• Figure 2-4, North Island Fault Map 

• Figure 2-5, Endangered Species Location Map 

• Figure 4-1, Preliminary Conceptual Site Model, Industrial Waste Pipeline 

• Figure 4-2, OU 14 Primary Decision Questions Flowchart  

• Figure 4-3, OU 20 Primary Decision Questions Flowchart  

• Figure 4-4, OU 24 Primary Decision Questions Flowchart  

• Figure 4-5, Generalized Risk Assessment Decision Questions Flowchart 

• Figure 4-6, OU 14 Tier 1 Sampling Locations 

• Figure 4-7, OU 20 Recent Investigation and Approximate TCE Plume 

• Figure 4-8, OU 24 Proposed Well Installation Locations 

• Figure 5-1, Schematic EMFLUX Collector 

• Figure 5-2, Schematic Groundwater Monitoring Well Construction Diagram 

• Figure 5-3, Diffusion Samplers Schematic Deployed in Well 
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Section 4 
RATIONALE 
This section describes the DQOs developed for the SWMU 80 RI and the RI approach.  The 
DQOs and the investigation approach are discussed for OUs 14, 20, and 24. 

DQO Process.  The DQO process is designed to assure that data collected are of sufficient 
quality to support their intended uses.  The purposes of the RI are to define the nature and extent 
of project-related contamination, quantify risks to human health and the environment, and gather 
information to support the selection and implementation of appropriate remedies, if needed.  
Data will be collected during the RI to support these objectives.  DQOs for the SWMU 80 RI 
were developed in general accordance with the seven-step DQO process presented in United 
States Environmental Protection Agency (U.S. EPA) guidance (U.S. EPA 2000a).  These steps 
are identified below. 

Step 1.  (Section 4.1)  State the problem.  Clearly describe the problem(s) to be studied. 
Step 2.  (Section 4.2)  Identify decisions.  Identify the questions the study will attempt to 
resolve and what actions may result. 
Step 3.  (Section 4.3)  Identify decision inputs.  Identify data inputs (e.g., analytical 
results) and guidance inputs (e.g., regulatory screening levels) required to make the 
decisions identified in Step 2. 
Step 4.  (Section 4.4)  Define study boundaries.  Define the spatial and temporal 
boundaries of the problem(s). 
Step 5.  (Section 4.5)  Develop decision rules.  Identify the logical basis for choosing 
among decision statements. 
Step 6.  (Section 4.6)  Specify tolerance limits on decision errors.  Define the variability 
related to sample collection, identification of contaminated areas, and risk assessment. 
Step 7.  (Section 4.7)  Optimize the sampling design.  Define the sampling program for 
collection of data. 

RI Approach.  The SWMU 80 RI is an iterative process and work will be performed in tiers.  
Initial tiers of investigation are detailed in this RI Work Plan.  The exact scope for subsequent 
tiers of work will be developed using data from initial tiers to complete site characterization, 
support risk assessments, and, if needed, support removal actions or an FS.  Addenda to this  
RI Work Plan that detail subsequent investigation tiers will be prepared.  Table 4-1 summarizes 
the tiered investigative approach for SWMU 80.  Table 4-2 describes the components of each 
tier, and Table 4-3 presents a summary of DQOs and planned data use for the SWMU 80 
field investigation. 

Each step of the DQO process for the SWMU 80 RI is detailed in the following sections.  The 
tiered RI approach is developed through the DQO process and is incorporated in the 
DQO discussions. 

4.1 STATE THE PROBLEM 
This step establishes the DQO planning team, describes the contamination problem that 
presents a potential threat or unacceptable risk to human health and the environment, and  
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Table 4-1 
Summary of Tiered Approach 

SWMU 80 RI 

Tier OU 14 OU 20 OU 24 

Tier 1 Identify SWMU 80 releases 
outside OUs 20 and 24 

Review results of recent 
investigations 

Perform additional 
investigation at OU 24 

Tier 2 Define extent to support 
characterization 

Fill data gaps to support 
characterization 

Fill data gaps to support 
characterization 

Tier 3 Complete characterization 
to support risk assessments 
and FS 

Complete characterization 
to support risk assessments 
and FS 

Complete characterization 
to support risk assessments 
and FS 

Acronyms/Abbreviations:  
FS – feasibility study 
OU – operable unit 
RI – remedial investigation 
SWMU – solid waste management unit 

identifies resources and issues needing resolution.  The contamination problem is defined 
through development of the conceptual site model (CSM), which consists of the current 
understanding of the nature and extent of project-related contamination and definition of 
potential exposure scenarios.  The following subsections describe the DQO planning team, 
the CSM, available resources, and summarize problem statements. 

4.1.1 Members of the DQO Planning Team 
Planning team members identified to address problems at the site include the following: 

• agency partners 

• R. Campbell, Navy Remedial Project Manager (RPM)  

• M. Bonsavage, Remedial Technical Manager (RTM)  

• T. Heironimus, Bechtel Environmental, Inc. (BEI), Project Manager  

• C. Yamane, Registered Geologist (RG), BEI CTO leader  

• technical staff including: 

– R. Tait, Ph.D., Technical Integration Manager 

– A. Temeshy, Ph.D., Human-Health Risk Assessor and Toxicologist  

– J. French, P.E., Registered Civil Engineer  

– J. Gilbert and J. Jordan, QA specialists  

The primary decision-makers are the Navy and the agency partners. 
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Table 4-2 
Description of Tiered Approach 

SWMU 80 RI 

Investigation Area Investigation Approach 

OU 14 Tiers 1 and 2 
OU 14 Tier 1– 
Identify releases 

Tier 1 will assess whether releases from the IWPL have occurred that impacted soil or 
groundwater other than those releases identified at OU 20 and OU 24.  This will include 
sampling along the IWPL outside of known release areas to do the following. 
(1) Confirm that releases impacting soil or groundwater have not occurred along portions 

of the IWPL where breaks were not indicated from previous physical pipeline testing. 
(2) Assess whether releases have impacted soil or groundwater along portions of the 

IWPL where potential for releases was indicated from previous physical pipeline 
testing. 

Tier 1 sampling will include the following. 
(1) Screening-level passive soil gas samples (analyzed for VOCs) collected a few inches 

into the subsurface soil along sections of the IWPL that conveyed VOCs.  Tier 1 
sampling will begin with collecting limited passive soil gas samples near wells with 
known VOC concentrations in areas (including nondetect areas) with different water 
table depths to demonstrate the applicability of the technology in the project area. 

(2) Initial soil samples next to and below the IWPL where VOCs are not known to have 
been conveyed (analyze for indicator chemicals based on historical discharges to the 
IWPL or all COPC analytical suites, where discharges to the IWPL are not known). 

A detailed approach for Tier 1 is presented in this RI Work Plan (Section 4.7). 

OU 14 Tier 2 –  
Define extent 

Tier 2 has two objectives:  
(1) define the nature and extent of release areas identified in Tier 1, and  
(2) confirm “clean” areas identified in Tier 1. 
Objective 1 – Define Nature and Extent 
Tier 2 will include sampling at “step-out” locations from release areas identified in Tier 1 
to begin the evaluation of the nature (COPCs present) and extent of contamination.  Tier 2 
sampling will include the following. 
(1) Screening-level passive soil gas samples to first define the approximate lateral extent 

of releases in VOC-impacted areas (analyze for VOCs). 
(2) Soil and groundwater samples to identify the COPCs present and determine the extent 

of impacted areas (analyze for all COPC analytical suites).  Groundwater samples  
will be collected using HydroPunch® or equivalent method, or by installing and 
sampling wells. 

Objective 2 – Confirm “Clean” Areas Identified in Tier 1 
Tier 2 will also include collecting limited soil and groundwater samples (analyze for all 
COPC analytical suites) to confirm “clean” IWPL sections identified in Tier 1. 
(1) Both soil and groundwater samples will be collected in Tier 1 areas that were 

investigated using the following screening methods: 

(table continues) 
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Table 4-2 (continued) 

Investigation Area Investigation Approach 

 • passive soil gas samples that were analyzed for VOCs as indicators of 
releases along sections of the IWPL that conveyed volatile compounds  

• soil samples that were analyzed for indicator chemicals based on historical 
discharges to the IWPL in areas where VOCs may not have been conveyed 

(2) Because Tier 1 soil samples will be analyzed for all COPC analytical suites in areas 
where the types of chemicals historically discharged to the IWPL are uncertain, only 
groundwater samples will be collected in Tier 2 to confirm clean areas.  

Tier 2 sample number and locations will be based on results of Tier 1, and therefore 
specific details for Tier 2 sampling will be included in an addendum to this RI Work Plan 
after evaluation of Tier 1 data is complete. 

OU 20 Tiers 1 and 2 
OU 20 Tier 1 – 
Review results of 
recent 
investigations 

Tier 1 will include evaluating the results of the recent investigations conducted by IT 
under approved plans and identifying data gaps to support site characterization. 
Groundwater data will be reviewed to determine the VOC plume extent.  Groundwater and 
soil data will be reviewed to determine the presence and concentration of COPCs other 
than VOCs.  Groundwater level measurements will be reviewed to determine the direction 
of groundwater flow and the hydraulic gradient.  Tier 1 also includes reviewing additional 
data such as lithologic logs and survey coordinates to support characterization. 

OU 20 Tier 2 – 
Fill data gaps 

Tier 2 will include performing additional investigations to fill data gaps, if any, identified 
in Tier 1. 
The scope of Tier 2 investigations, if needed, will be based on evaluating the results of the 
recent investigations in Tier 1.  Specific details for Tier 2 sampling will be included in an 
addendum to this RI Work Plan after evaluation of Tier 1 data is complete. 

OU 24 Tiers 1 and 2 
OU 24 Tier 1 – 
Perform 
additional 
investigation 

The objective of the Tier 1 investigation for OU 24 is to conduct investigations to fill data 
gaps identified in this RI Work Plan and the Groundwater Monitoring Summary Report for 
OU 24 (OHM 2001) and to respond to DTSC’s comments on the Groundwater Monitoring 
Summary Report*. 
Tier 1 will:  
(1) determine the concentration of COPCs other than VOCs and PAHs,  
(2) refine the distribution of VOCs in the central portion of the plume (near and lateral to 

well 653-MW-12), 
(3) refine the relationship between the freshwater/saltwater interface zone and the vertical 

distribution of VOCs,  
(4) determine groundwater direction and gradient, and 
(5) assess the condition of the quaywall below the San Diego Bay waterline downgradient 

of OU 24.  
Tier 1 activities will include well installation, development, and sampling; a tidal influence 
study; a salinity study; and physical observations of the condition of the quaywall. 

(table continues) 
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Table 4-2 (continued) 

Investigation Area Investigation Approach 

OU 24 Tier 2 – 
Fill data gaps 

Tier 2 will include performing additional investigations to fill data gaps, if any, identified 
in Tier 1.  Tier 2 activities may include collecting seepage samples at the quaywall 
downgradient of OU 24 to provide data to characterize contaminant fate and transport, if 
1) Tier 1 results indicate damage or corrosion of the quaywall below the San Diego Bay 
waterline; and 2) COPCs are present above proposed investigative screening levels, 
described in Section 4.3, at the most downgradient wells.  Tier 2 may include activities to 
address other data gaps identified in Tier 1, such as well installation and media sampling. 
Tier 2 seepage sampling, if needed, is described in this RI Work Plan.  Other Tier 2 
sampling, if needed, will be described in an addendum to this RI Work Plan after 
evaluation of Tier 1 data is complete. 

OU 14, OU 20, and OU 24 – Tier 3 
OU 14, OU 20, 
and OU 24 – 
Complete 
characterization 

Tier 3 will include evaluating the adequacy of data and, if needed, collecting data to 
complete characterization.  
Tier 3 may include installing groundwater monitoring wells, collecting data to support the 
risk assessments, and collecting data to support removal actions and/or an FS, as needed.  
Once subareas are determined, site reconnaissance will be performed and a review of 
ecological surveys pertinent to the project area will be performed to support the screening-
level ERA.  Tier 3 activities may also include media sampling, modeling, hydraulic testing, 
and other investigations, as required.  
Tier 3 sampling type, number, and locations will be based on results of Tiers 1 and 2, 
and therefore specific details for Tier 3 sampling will be included in an addendum to 
this RI Work Plan after evaluation of Tier 2 data is complete and Tier 3 data needs can 
be determined. 

Note: 
* Per discussion in a 29 November 2001 meeting between the Navy and DTSC, the Navy 

previously attempted to install the well cluster (MW-15) farther downgradient from its current 
location; however, attempts were unsuccessful due to encountering subsurface obstructions.  Due 
to the abundance of subsurface structures associated with the quaywall support piles and the 
abundance of underground utilities, a B- and C-zone well cluster downgradient of well cluster 
MW-15 will be installed if a feasible location can be identified that is sufficiently downgradient of 
MW-15; similarly, additional wells will be installed to further define the lateral extent in this area, if 
needed and if feasible locations can be identified; a California registered structural engineer and 
PWC waterfront operations personnel will be consulted prior to installing wells in this area. 

Acronyms/Abbreviations: 
COPC – chemical of potential concern 
DTSC – (California Environmental Protection Agency) Department of Toxic Substances Control 
ERA – ecological risk assessment 
FS – feasibility study 
IT – International Technology Corporation 
IWPL – industrial waste pipeline 
OU – operable unit 
PAH – polynuclear aromatic hydrocarbon 
RI – remedial investigation 
SWMU – solid waste management unit 
VOC – volatile organic compound 
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Table 4-3 
RI Data Quality Objectives and Data Use Summary 

Data Quality and 
Use/Objectives Prioritized Data Use Critical Samples 

OU 14 – Investigation of IWPL 

OU 14 Tier 1 – Identify 
releases 

  

Assess whether SWMU 80 
releases have impacted soil 
or groundwater outside of 
OU 20 and OU 24 

• Support site characterization 
• Provide data to support HHRA  

and ERA (soil samples only) 
• Provide data to assess potential 

remedial alternatives (soil  
samples only) 

• Passive soil gas samples in upper 
few inches of soil along IWPL 
where VOCs were conveyed 
(analyze for VOCs) 

• Soil samples next to and below 
IWPL along sections where VOCs 
may not have been conveyed 
(analyze for indicator chemicals 
based on historical chemical use or 
analyze for all COPC analytical 
suites where chemical use 
information is not available)  

OU 14 Tier 2 – Define extent 
of IWPL releases 

  

1) Define the nature and 
extent of SWMU 80 
releases identified in 
Tier 1 

• Support site characterization 
• Provide data to support HHRA and 

ERA (soil and groundwater 
samples only) 

• Provide data to assess potential 
remedial alternatives (soil and 
groundwater samples only) 

• Step-out passive soil gas samples 
• Step-out soil samples 
• Groundwater samples 

(HydroPunch® or equivalent) 
• Possibly install and sample 

monitoring wells 

2) Confirm clean areas 
identified in Tier 1 

• Support site characterization • Soil and groundwater samples 
(HydroPunch or equivalent and 
possibly install and sample 
monitoring wells) 

OU 20  
OU 20 Tier 1 – Review 
results of recent 
investigations conducted by 
IT under approved plans 

Identify data gaps 

• Support site characterization  
• Provide data to support HHRA  

and ERA 
• Provide data to characterize fate 

and transport 
• Provide data to assess potential 

remedial alternatives 

• Assess recent investigations for 
data gaps 

(table continues) 
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Table 4-3 (continued) 

Data Quality and 
Use/Objectives Prioritized Data Use Critical Samples 

OU 20 Tier 2 – Fill data gaps   
Fill data gaps identified in 
Tier 1 to support site 
characterization  

• Support site characterization 
• Provide data to support HHRA  

and ERA 
• Provide data to assess potential 

remedial alternatives 

• TBD, may include: 
− well installation 
− media sampling 
− water level measurements 
− other data gathering, as needed 

OU 24   
OU 24 Tier 1 – Perform 
additional investigation at  
OU 24 

  

Determine presence and 
concentration of COPCs other 
than VOCs in groundwater  

• Support site characterization  
• Provide data to assess potential 

remedial alternatives 

• Groundwater samples from 
existing and proposed monitoring 
wells (analyzed for SVOCs 
and metals) 

Determine groundwater 
direction and gradient 

• Support site characterization 
• Provide data to characterize fate 

and transport 
• Provide data to assess potential 

remedial alternatives 

• Water level measurements in 
groundwater monitoring wells 

• Survey coordinates for  
monitoring wells 

• Tidal influence study 

Refine distribution of VOCs 
in the central portion of the 
plume and refine relationship 
between freshwater/saltwater 
interface zone and vertical 
distribution of VOCs 

• Support site characterization 
• Provide data to characterize fate 

and transport 
• Provide data to assess potential 

remedial alternatives 

• Field salinity measurements 
• Groundwater samples (analyzed 

for VOCs) 

Assess the condition of the 
quaywall beneath the San 
Diego Bay waterline 
downgradient of OU 24 

• Support site characterization and 
assess potential for off-site 
contaminant migration to San 
Diego Bay 

• Provide data to support the HHRA 
and ERA 

• Provide data to characterize fate 
and transport 

• Physical observations of the 
quaywall beneath the San Diego 
Bay waterline 

(table continues) 



CLEAN 3 
CTO-0016/0194 

March 2003 

Section 4   Rationale 

Attachment A, FSP – Final RI Work Plan page A4-8 SWMU 80, NAS North Island 

Table 4-3 (continued) 

Data Quality and 
Use/Objectives Prioritized Data Use Critical Samples 

OU 24 Tier 2 – Fill data gaps   
Assess seepage through the 
quaywall for contaminants if 
damage or corrosion of the 
quaywall is observed below 
the San Diego Bay waterline 
and contaminants above 
investigative screening levels 
are present in the most 
downgradient wells 

• Support site characterization 
• Provide data to characterize fate 

and transport 
• Provide data to support HHRA and 

ERA 

• Seepage samples at quaywall 
downgradient of OU 24, if needed 

Fill other data gaps to support 
site characterization, if 
needed, based on OU 24 
Tier 1 results 

• Support site characterization  
• Provide data to support HHRA  

and ERA 
• Provide data to characterize fate 

and transport 
• Provide data to assess potential 

remedial alternatives 

• TBD, may include: 
− well installation 
− media sampling 

• Other data gathering, as needed 

OU 14, OU 20, and OU 24 
Tier 3 – Complete 
characterization 

  

Perform additional evaluation, 
as needed, to support risk 
assessments and removal 
actions and/or an FS (as 
needed) 

• Provide data to complete 
characterization 

• Provide data to support HHRA  
and ERA 

• Provide data to assess potential 
remedial alternatives 

• TBD, may include: 
− well installation 
− media sampling 
− water level measurements 

• Other data gathering, as needed 

Examples of Tier 3 Activities:   
Determine groundwater 
direction and gradient 

• Support site characterization  
and assess potential for off-site 
contaminant migration to  
San Diego Bay 

• Provide data to characterize fate 
and transport 

• Provide data to assess potential 
remedial alternatives 

• Measurements in groundwater 
monitoring wells 

• Survey coordinates for  
monitoring wells 

• Other investigations, as needed 
(type of investigations TBD) 

(table continues) 
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Table 4-3 (continued) 

Data Quality and 
Use/Objectives Prioritized Data Use Critical Samples 

Determine presence and 
levels of contamination in 
groundwater 

• Support characterization  
• Provide data to support HHRA  

and ERA 
• Provide data to characterize fate 

and transport 
• Assess potential remedial 

alternatives 

• Samples from groundwater 
monitoring wells 

Determine hydraulic 
properties of water-yielding 
groundwater zones 

• Support characterization  
• Provide data to characterize fate 

and transport 
• Assess potential remedial 

alternatives 

• Hydraulic testing 

Assess physical properties 
of subsurface soil  

• Provide data to support vapor 
emissions model for risk 
assessment 

• Provide data to assess potential 
remedial alternatives 

• Geotechnical soil samples from 
representative subsurface soil units 

Assess subsurface geologic 
condition from borings 

• Provide data to characterize fate 
and transport  

• Lithologic logging of well borings 

Determine potential biota 
and ecological resources  

• Support screening-level ERA • Site reconnaissance 

Determine presence and 
levels of contamination in 
on-site soil (0–2 feet bgs) 

• Provide data to support the 
baseline HHRA for industrial 
worker 

• Provide data to develop scoping-
level ERA (0–6 feet bgs) 

• Support site characterization 
• Provide data to assess potential 

remedial alternatives 

• Surface and subsurface soil 
samples  

Determine presence and 
levels of contamination in 
on-site vadose zone soil  
(0–10 feet bgs) 

• Provide data to support the 
baseline HHRA for residential and 
construction worker receptors 

• Provide data to develop scoping-
level ERA (0–6 feet bgs) 

• Support site characterization 
• Provide data to assess potential 

remedial alternatives 

• Surface and subsurface soil 
samples  

(table continues) 
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Table 4-3 (continued) 

Acronyms/Abbreviations:  
bgs – below ground surface 
COPC – chemical of potential concern 
ERA – ecological risk assessment 
FS – feasibility study 
HHRA – human-health risk assessment 
IT – International Technology Corporation 
IWPL – industrial waste pipeline 
OU – operable unit 
RI – remedial investigation 
SVOC – semivolatile organic compound 
SWMU – solid waste management unit 
TBD – to be determined 
VOC – volatile organic compound 

4.1.2 Conceptual Site Model 
The CSM includes the current understanding of the nature and extent of contamination 
associated with the IWPL and of potential exposures to human and ecological receptors.  
The nature and extent of contamination along portions of the IWPL (OU 14), at OU 20, 
and at OU 24 are defined by existing information from investigations listed in Table 2-3a.  
Potential exposure routes and receptors are presented on Figure 4-1. 

4.1.2.1 CHEMICALS OF POTENTIAL CONCERN  
A chemical use survey of the industrial waste generation activities, laboratory testing of 
industrial wastewater samples at NAS North Island, institutional knowledge (Sanfedele, 
pers. com. 2001a), and environmental investigations performed in the vicinity of the 
IWTP1 (OU 11) identified hexavalent chromium, copper, cadmium, cyanide, phenols, 
and methylene chloride as the major industrial wastewater constituents at NAS North 
Island.  Additionally, tetrachloroethene (PCE), TCE, 1,1,1-trichloroethane (TCA), 
cis-1,2-DCE, and vinyl chloride are the primary chemicals identified in groundwater at 
OUs 20 and 24.  Based on this information, hexavalent chromium, copper, cadmium, 
cyanide, phenols, methylene chloride, PCE, TCE, 1,1,1-TCA, cis-1,2-DCE, and vinyl 
chloride are identified as preliminary COPCs.  Therefore, analytes for investigative 
purposes in this RI will include VOCs, semivolatile organic compounds (SVOCs), and 
metals (including hexavalent chromium).  COPCs will be refined based on results of  
the RI.  Results of sampling performed by PWC as part of the Evaluation Monitoring 
Program for the industrial waste treatment plant will also be considered. 

4.1.2.2 NATURE AND EXTENT OF CONTAMINATION 
The current understanding of the nature and extent of contamination at OU 14, OU 20, 
and OU 24 is described below. 
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Operable Unit 14 
Based on previous investigations, the types of chemicals formerly discharged to the IWPL 
and the physical condition of the system have been extensively assessed.  However, the 
characterization of the presence and nature and extent of contamination is not complete.  
Previous testing of the physical condition of the IWPL (OU 14) indicated potential 
defects along approximately 20 percent of the pipeline sections and excessive leak rates 
during hydrostatic testing at three pump stations (stations 796, 1340, and 1343).  Based 
on previous sampling data and historical information, contaminants that may be the result 
of releases from the IWPL are present in soil and groundwater at OU 20 and OU 24; 
therefore, OU 20 and OU 24 are included in this RI. 
Limited sampling has been conducted along the IWPL (OU 14) and has been primarily 
associated with removal of IWPL sections near Pier J/K and along Quentin Roosevelt 
Boulevard.  However, approximately 85 percent of the IWPL has not been assessed for  
the presence of contaminants that may have been released to soil or groundwater.  
Because the IWPL is a subsurface feature, leaks would have resulted in contaminants 
contained in industrial wastewater being released to the adjacent sediment or directly to 
groundwater in areas where the IWPL is below the water table.  Once released, the 
contaminants could migrate along the IWPL backfill or percolate downward through soil 
and impact underlying groundwater.  Impacted groundwater could migrate toward  
San Diego Bay.  Facility personnel do not recall instances of overtopping of manholes 
along the IWPL; therefore, surface releases are not considered in the conceptual model 
(Sanfedele, pers. com. 2001b). 

Operable Unit 20 
Previous investigations have identified a groundwater chlorinated solvent plume 
downgradient of Buildings 379 and 472 (OU 20), with TCE reported most frequently and 
generally at the highest concentrations.  Based on studies to date, the maximum extent of 
the TCE plume at OU 20 is approximately 1,600 feet wide and 2,700 feet long.  The 
distribution of chemicals suggests that multiple source areas have commingled into a 
contiguous plume that extends laterally at depth to the CDF at Site 1 and vertically to 
approximately 75 feet bgs beneath Buildings 1 and 2 (approximately 70 feet below 
MLLW).  Shallow and deeper well pairs located in the downgradient portions of Site 1 
were sampled for VOCs in 1998 and 1999.  Site 1 deeper well screens are similar in 
elevation to those of B-zone wells at OU 20.  In the most downgradient wells at Site 1, 
TCE was not reported in the shallow wells.  However, TCE was reported in some of  
the deeper Site 1 wells at concentrations above the proposed RI investigative screening 
level for groundwater (U.S. EPA 2000b) of 81 micrograms per liter (µg/L) described in 
Section 4.3. 
The concentrations and vertical distribution of VOCs suggest the presence of residual 
dense nonaqueous-phase liquid (DNAPL) in the subsurface.  If present, DNAPL would 
have migrated vertically through the subsurface.  Dissolved VOCs have migrated 
downgradient from initial release areas and areas of residual DNAPL toward the CDF and 
San Diego Bay. 
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Groundwater investigations to date have focused on defining the extent of VOCs.  They 
have not assessed other COPCs related to the IWPL or hydraulic gradients (to support the 
understanding of contaminant fate and transport).  Additional data are also needed to 
define the downgradient plume extent at depth and to determine whether the angler and 
aquatic ecological receptors in San Diego Bay should be included in the risk assessments. 

Recent groundwater characterization activities at OU 20 were conducted by IT under 
previously approved work plans (OHM 1998a,c; 1999a; 2000a).  Additional wells were 
installed to confirm the upgradient plume extent and further investigate the downgradient 
plume extent at depth.  Monitoring was conducted to determine the presence of metals 
and SVOCs in groundwater and to calculate hydraulic gradients.  Limited soil analyses of 
samples collected from well borings were also performed.  Data from these activities 
were presented in a summary document (IT 2002c) during the finalization of this work 
plan and will be reviewed as part of the SWMU 80 RI and assessed for additional 
data gaps. 

Operable Unit 24 

Previous investigations have identified a groundwater chlorinated solvent plume 
downgradient of Building 653 (OU 24), with cis-1,2-DCE and vinyl chloride reported 
most frequently and generally at the highest concentrations.  The source of contamination 
is thought to be a break in the IWPL near the upgradient portion of the plume.  
Groundwater investigations to date have focused on defining the extent of VOCs and the 
influence of the saltwater/freshwater interface zone on contaminant transport.  Site 
investigations have also assessed whether natural attenuation of VOCs is occurring.  In 
addition, the presence of PAHs has been assessed; however, the presence of SVOCs other 
than PAHs has not been determined.  The presence of metals has not been determined in 
all the site wells, nor have hydraulic gradients been determined. 

Quarterly monitoring of wells was conducted over a 2-year period (1998 to 2000) to 
assess plume extent and potential for natural attenuation.  Field activities performed  
as part of the groundwater monitoring program included groundwater sampling, a 
groundwater flow direction/velocity survey, site characterization using site 
characterization and analysis penetrometer system, monitoring well installation, and a 
groundwater salinity study.  The conclusions of these investigations, as they relate to the 
CSM, are discussed below.  Details of these investigations are presented in Appendix A 
and Section 3. 

The monitoring program has defined the approximate lateral and vertical extent of VOCs 
(about 250 feet wide and 500 feet long).  Groundwater samples were analyzed for PAHs 
and total petroleum hydrocarbons for five quarters of monitoring, but were reported at 
low concentrations and only in some of the wells. 

Concentrations of cis-1,2-DCE and vinyl chloride were reported in some of the most 
downgradient A- and B-zone wells (653-MW-15A and -15B and salinity study well 
653-MW-20), which are approximately 60 feet south and upgradient of the quaywall.  
Concentrations of vinyl chloride in these wells have consistently been below the proposed 
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RI investigative screening level for groundwater (U.S. EPA 2000b) of 525 µg/L described 
in Section 4.3.  Ambient water quality criteria have not been established for cis-1,2-DCE; 
however, the lowest observed effects level for saltwater aquatic ecological receptors is 
listed as 224,000 µg/L (U.S. EPA 1986, Buchman 1999).  VOCs have generally not been 
reported in C-zone wells (screened approximately 45 to 50 feet bgs [34 to 39 feet below 
MLLW]).  Additional data are needed to refine the lateral and vertical extent of the 
central portion (at and crossgradient of 653-MW-12) of the plume to support site 
characterization.  Additional monitoring data will be collected as part of the ongoing 
groundwater sampling program in accordance with the OU 24 Groundwater Sampling 
Work Plan (BEI 2001) to assess concentration trends in VOCs over a greater time period. 

A salinity study using two monitoring wells that are screened continuously over a 30-foot 
interval across the B and C zones was conducted to investigate whether the freshwater/ 
saltwater interface zone at the site inhibits downward migration of VOC-impacted 
groundwater (OHM 2001).  The top of the freshwater/saltwater interface zone was 
reported to be approximately 35 feet bgs.  A significant decrease (approximately 80 percent) 
in the concentration of vinyl chloride was noted in the samples collected at 4 feet below the 
top of the freshwater/saltwater interface zone relative to those collected 4 feet above the 
interface zone (OHM 2001).  The density differences associated with the transition zone 
from freshwater to salt water appear to inhibit the vertical migration of VOCs. 

The 2 years of monitoring data indicate that natural attenuation is occurring in the 
upgradient portion of the plume, but VOC concentrations were fairly constant in 
downgradient impacted wells (OHM 2001).  Additional data will be collected as part of 
the ongoing groundwater sampling program to determine whether natural attenuation 
should be considered as a potential groundwater remedy. 

The quaywall system downgradient of OU 24 consists of two sets of sheet piles, concrete 
and interlocking steel, driven approximately 25 to 30 feet into the bay sediment to  
60 and 55 feet below MLLW (approximately 72 and 62 feet bgs), respectively.  The void 
between the two sets of sheet piles was filled with concrete.  The surface of sheet piles 
was coated with coal tar (Russell-Veteto Engineering, Inc. 1996).  The condition of the 
quaywall below the surface of San Diego Bay is not known.  According to construction 
drawings, a series of vertical and angled support piles underlies a 53.5-foot-wide strip 
adjacent to the quaywall.  The piles are supported by a 2.5-foot-thick concrete cap 
installed at approximately 7 feet bgs (OHM 2001). 

In summary, the 2 years of quarterly groundwater monitoring has established the 
approximate extent of VOCs in groundwater.  Plume stability will be assessed based on 
results of ongoing groundwater monitoring.  The detailed investigation evaluating the 
relationship between the vertical distribution of VOCs and the freshwater/saltwater 
interface zone indicates that density differences between freshwater and saltwater beneath 
the site inhibit downward vertical migration of VOCs at OU 24.  Based on previous 
investigations, VOCs dissolved in groundwater at OU 24 migrated away from the source 
area in response to the hydraulic gradient.  OHM’s Groundwater Monitoring Summary 
Report (OHM 2001) concluded that deeper site contaminants that have migrated 
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vertically to the interface would then move laterally along the freshwater/saltwater 
interface zone in response to average horizontal hydraulic gradients (OHM 2001).  
Natural attenuation, which appears to be occurring in groundwater at OU 24, would be 
expected to inhibit migration of VOCs.  Because VOCs are limited to depths well above 
the bottom of the quaywall, the quaywall system, if in good condition, would be expected 
to inhibit lateral migration to San Diego Bay.  Continued groundwater monitoring will 
provide additional information regarding plume stability. 

Potential Exposure Scenarios 

A CSM was developed to show the potential pathways that could result in adverse 
impacts to human and ecological receptors (Figure 4-1).  Potentially complete exposure 
pathways that will be considered in the risk assessments are shown, as well as pathways 
anticipated as being incomplete or insignificant contributors to risk.  Soil and 
groundwater are the primary media of focus.  If results of the RI indicate that an offshore 
release of COPCs related to SWMU 80 is occurring, off-site exposure pathways will also 
be evaluated. 

As discussed in Section 4.4, due to the large project area and the potential that additional 
releases associated with the IWPL have occurred, the project area will be divided into 
subareas.  The subareas may be based on geographic locations of plumes or on similar 
physical and chemical characteristics, or they may be established to characterize 
important source areas.  Potential risks will be estimated for each subarea. 

Potential Receptors 

Potential on-site receptors in the project area include both human and terrestrial 
ecological receptors.  Based on historical information, the proposed CSM (Figure 4-1) 
postulates that on-site receptors potentially subject to contaminated soil or groundwater 
exposure related to releases from the IWPL include the following: 

• children and adult residents 

• office/industrial workers 

• construction workers involved in outdoor excavation activities 

• terrestrial biota if exposed to contaminants in soil 

If results of the RI indicate that contaminated groundwater related to releases from the 
IWPL are migrating through the quaywall or into the sediment porewater at San Diego 
Bay, potential off-site receptors will include both human and aquatic ecological receptors.  
The proposed CSM postulates that potential off-site receptors potentially subject to 
contaminated porewater or seepage through the quaywall downgradient of OU 24 include 
the following: 

• subsistence and recreational 

• aquatic biota 
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Potential Exposure Pathways 

The CSM postulates that children and adult residents, office/industrial workers, 
construction workers, and terrestrial biota in the project area could be exposed to COPCs 
through the following exposure pathways: 

• ingestion of impacted soil 

• dermal contact with impacted soil 

• dermal contact with groundwater (construction workers only) 

• inhalation of particulates that have been released from impacted soil 

• inhalation of chemical vapors released from soil and groundwater that 
accumulate in buildings (residents and industrial workers) or that are released to 
the atmosphere (construction workers, terrestrial biota) 

If contaminants in groundwater migrate through the quaywall or to sediment porewater at 
San Diego Bay, then the CSM postulates that aquatic biota and hypothetical anglers (both 
subsistence and recreational anglers) could be exposed to COPCs through the following 
exposure pathways: 

• consumption of impacted fish 

• ingestion of impacted porewater or seepage through the quaywall downgradient 
of OU 24 (aquatic biota only) 

Human Health.  Exposure assumptions for residential receptors are more conservative 
than those for any other on-site potential receptor.  Sites that do not pose an unacceptable 
risk under residential exposure conditions will, in turn, not pose an unacceptable risk 
under other, less rigorous land-use scenarios (e.g., industrial).  Although NAS North 
Island is an active base and no change in land use is planned in the foreseeable future, a 
residential scenario will be included to help risk managers make appropriate potential 
cleanup decisions.   

While the IWPL is a subsurface system at depths of approximately 8 to 20 feet bgs, 
shallow vadose zone soil (above 10 feet bgs) will be evaluated in the baseline HHRA to 
account for the potential mixing of soil in the upper 10 feet during future subsurface 
construction activities. 

If applicable, to assess the migration of contaminated groundwater through the quaywall 
or into sediment porewater at San Diego Bay, the risk will be estimated for a hypothetical 
recreational angler and for a subsistence angler.  The most credible and significant 
pathway of exposure for the angler is the ingestion of fish that are exposed to 
contaminated water seeping through the quaywall or entering sediment porewater.  The 
angler scenario provides a conservative assessment of risk for contaminants suspected to 
be entering San Diego Bay.  Navy and public boats traverse the channel downgradient 
from the project area as they enter and exit the bay.  Thus, the section of the bay 
downgradient of the project area is not considered a recreational area and, for this study, 
direct exposure to the surface water is not considered.  Due to limited access to bay 
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sediments near the project area, direct exposure to sediments at the bottom of the bay will 
not be evaluated.  The potential pathways are further described in Appendix B, which 
presents the approach for the baseline HHRA. 

Ecological.  The preliminary CSM for ecological receptors related to the IWPL shows 
potential on-site exposure pathways between COPCs in soil or groundwater and 
ecological terrestrial receptors.  However, because of the paved surfaces (asphalt or 
gravel) throughout a majority of the project area, this pathway may be determined 
incomplete in the final conceptual model.  The preliminary conceptual model also shows 
potentially complete off-site exposure pathways between COPCs in groundwater seeping 
through the quaywall or entering porewater and aquatic receptors in San Diego Bay.  The 
potential terrestrial and aquatic ecological pathways are further described in Appendix C, 
which presents the approach for the screening-level ERA. 

4.1.3 Available Resources 
The implementation of RI activities will be performed in tiers due to the large project area 
and the uncertainty related to the number and extent of releases associated with the 
IWPL.  Due to the large scope of the project, it is anticipated that the project will be 
funded in stages over several years.  A preliminary schedule is proposed in Section 5 
based on the anticipated scope. 

4.1.4 Summary Problem Statements 
Based on the CSM, the following are summary problem statements for this RI. 

• OU 14 (area outside OU 20 and OU 24) 

– Based on results of physical testing, there is no evidence of breaks along 
approximately 43,000 feet of the IWPL; however, this has not been 
confirmed through collecting and analyzing samples. 

– Results of physical testing indicate the potential for releases along 
approximately 12,000 feet of the IWPL; however, the presence of impacted 
soil and groundwater has not been assessed through collecting and  
analyzing samples. 

– If releases from the IWPL have impacted soil or groundwater, the nature 
and extent of releases will need to be defined and the areas will need to be 
characterized to support risk assessments and remedial actions, if needed. 

• OU 20.  Previous investigations have identified a groundwater chlorinated 
solvent plume at OU 20 and have defined the approximate distribution of 
VOCs; however, the following aspects of site characterization are not complete. 

– The upgradient and crossgradient plume extent has not been confirmed. 

– Additional information about the downgradient plume extent at depth is 
needed to determine whether the angler and aquatic ecological receptors in 
San Diego Bay should be included in the risk assessments. 
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– The presence of COPCs related to the IWPL other than VOCs has not  
been determined. 

– Hydraulic gradients are needed to support the understanding of contaminant 
fate and transport. 

– Data are needed to support risk assessments and, if necessary, 
remedial actions. 

Recent groundwater characterization activities at OU 20 were conducted by IT 
under previously approved work plans and included installation of additional 
wells to confirm the upgradient plume extent and further investigation of the 
downgradient plume extent both laterally and vertically; monitoring to 
determine the presence of metals and SVOCs in groundwater and to calculate 
hydraulic gradients; and limited soil sample analyses from well borings.  Data 
from these activities will be assessed as part of the SWMU 80 RI for data gaps. 

• OU 24.  Previous investigations have identified a groundwater chlorinated 
solvent plume at OU 24, defined the approximate distribution of VOCs, 
indicated that natural attenuation of VOCs is occurring, assessed the presence of 
PAHs, indicated that the freshwater/saltwater interface zone inhibits downward 
vertical migration of contaminants in groundwater, and determined that the 
bottom of the quaywall downgradient of OU 24 is below the vertical depth of 
the VOC plume; however, the following aspects of site characterization are 
not complete. 

– The distribution of VOCs and relationship to the freshwater/saltwater 
interface zone needs to be refined. 

– The presence of COPCs related to the IWPL other than VOCs and PAHs 
has not been determined (i.e., SVOCs other than PAHs and metals). 

– Hydraulic gradients are needed to support the understanding of contaminant 
fate and transport. 

– The condition of the quaywall below the San Diego Bay waterline is needed 
to support the understanding of contaminant fate and transport. 

– Data are needed to support risk assessments and, if necessary, remedial 
actions/FS evaluations. 

4.2 IDENTIFY DECISIONS 
The immediate decision to be made is whether the contamination related to the IWPL 
poses an unacceptable risk to human health or the environment.  In order to make this 
decision, the spatial extent of contamination needs to be confirmed at OU 20 and OU 24, 
the IWPL needs to be investigated for presence and extent of SWMU 80 releases outside 
of OU 20 and OU 24, and the fate and transport of related contaminants needs to be 
characterized to determine whether the off-site angler who consumes fish from San Diego 
Bay should be considered a potential receptor in the baseline HHRA and whether  
aquatic organisms in San Diego Bay should be considered potential receptors in the 
screening-level ERA. 
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Remediation options will be explored in any FSs related to this work.  The following 
general questions and possible outcomes support decisions for the SWMU 80 RI.  The 
specific questions supporting decisions for portions of the study area (e.g., OU 14, 
OU 20, and OU 24) are summarized in Tables 4-4a, 4-4b, and 4-4c. 

4.2.1 Nature and Extent of Contamination 
On-site and off-site investigations are discussed in the following sections. 

4.2.1.1 ON-SITE INVESTIGATION 
The following decision question relates to the on-site investigation of the nature and 
extent of contamination associated with SWMU 80 along the IWPL and at pump stations. 

• If SWMU 80 releases are identified in areas outside of OU 20 and OU 24, what 
are the distribution and contaminant concentrations that result in unacceptable 
risk to human health and/or the environment? 

The above decision question will be answered to reach one of the following decisions. 

• No further action related to the IWPL outside of OU 20 and OU 24 is planned 
because additional releases are not indicated. 

• Additional assessment will be performed (because releases outside of OU 20 
and OU 24 are identified that may pose an unacceptable risk to human health 
and/or the environment) until: 

– concentrations in on-site groundwater are defined to investigative screening 
levels, and/or the potential off-site impact to San Diego Bay is assessed to 
determine whether the angler who consumes fish from San Diego Bay 
should be considered in the baseline HHRA and whether aquatic organisms 
in San Diego Bay should be considered in the screening-level ERA 
data; and 

– data are collected to support performing removal actions and/or an FS, 
if needed. 

• A recommendation for further action will be made (including removal actions 
and/or an FS, as appropriate) because the concentrations of chemicals 
associated with these releases are found to pose an unacceptable level of risk to 
human health and/or the environment. 

The following decision questions relate to the on-site investigation of the nature and 
extent of SWMU 80 contamination at OU 20 and OU 24. 

• Does the level of SWMU 80 contamination at OU 20 and OU 24 pose 
unacceptable risk to human health and/or the environment? 
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Table 4-4a 
OU 20 Decision Questions Specific to Nature and Extent of Contamination 

Decision Questions  Possible Conclusions 
Nature and Extent of Contamination at OU 20 

Does the understanding of the nature and extent of 
contamination at OU 20 support quantifying 
potential risk to human health in a baseline 
HHRA, performing a screening-level ERA, and 
performing removal actions and/or an FS, if 
needed? 

 

Specifically: 
What COPCs other than VOCs are present in 
groundwater? 

Results of samples collected from groundwater monitoring 
wells will show either: 
• other COPCs are not present in groundwater at 

concentrations above investigative screening levels 
discussed in Section 4.3 and no further groundwater 
characterization or monitoring of SVOCs and/or 
metals will be performed, or 

• other COPCs are present in groundwater above 
investigative screening levels and further on-site 
plume characterization will be performed and/or  
the potential impact to San Diego Bay will be assessed 
until: 
− data are collected to determine whether the 

angler who consumes fish from San Diego Bay 
should be considered in the baseline HHRA and 
whether aquatic organisms in San Diego Bay 
should be considered in the screening-level ERA, 
and 

− data are collected to support performing removal 
actions and/or an FS, if needed. 

Have previous groundwater screening data 
defined the upgradient VOC plume extent and 
are further investigations needed to determine 
the downgradient plume extent and potential 
migration of contaminated groundwater to 
San Diego Bay? 

Results of recent investigations performed at OU 20 by 
IT/OHM will show either: 
• the VOC plume extent is defined to investigative 

screening levels and no further VOC plume 
characterization will be performed, or 

• the VOC plume extent is not defined to investigative 
screening levels and further on-site VOC plume 
characterization will be performed and/or the  
potential off-site impact to San Diego Bay will be 
assessed until: 
− data are collected to determine whether the angler 

who consumes fish from San Diego Bay should be 
considered in the baseline HHRA and 

(table continues) 
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Table 4-4a (continued) 

Decision Questions  Possible Conclusions 

 whether aquatic organisms in San Diego Bay 
should be considered in the screening-level ERA, 
and 

− data are collected to support performing removal 
actions and/or an FS, if needed. 

What is the hydraulic gradient across OU 20? Evaluation of groundwater elevation data will show either: 
• hydraulic gradient data support characterization of 

contaminant fate and transport and no further 
characterization of the hydraulic gradient will be 
performed, or 

• additional hydraulic gradient data are needed and 
investigations will be performed to characterize 
contaminant fate and transport and to support 
performing removal actions and/or an FS, if needed.  

Acronyms/Abbreviations: 
COPC – chemical of potential concern 
ERA – ecological risk assessment 
FS – feasibility study 
HHRA – human-health risk assessment 
IT – International Technology Corporation 
OHM – OHM Remediation Services Corp. 
OU – operable unit 
SVOC – semivolatile organic compound 
VOC – volatile organic compound 
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Table 4-4b 
OU 24 Decision Questions Specific to Nature and Extent of Contamination 

Decision Questions  Possible Conclusions 
Nature and Extent of Contamination at OU 24 

Does the understanding of the nature and extent of 
contamination at OU 24 support quantifying 
potential risk to human health in a baseline 
HHRA, performing a screening-level ERA, and 
performing removal actions and/or an FS,  
if needed? 

 

Specifically: 
What COPCs other than VOCs and PAHs are 
present in groundwater? 

Results of samples collected from groundwater monitoring 
wells will show either: 
• other COPCs are not present in groundwater at 

concentrations above investigative screening levels 
discussed in Section 4.3 and no further groundwater 
characterization or monitoring of SVOCs and/or 
metals will be performed, or 

• other COPCs are present in groundwater above 
investigative screening levels and further on-site 
plume characterization and/or the potential impact to 
San Diego Bay will be assessed until: 
− data are collected to determine whether the angler 

who consumes fish from San Diego Bay should be 
considered in the baseline HHRA and whether 
aquatic organisms in San Diego Bay should be 
considered in the screening-level ERA, and 

− data are collected to support performance of 
removal actions and/or an FS, if needed. 

What is the distribution of VOCs in the central 
portion of the plume (at and crossgradient of 
MW-12)? 

Further evaluation to refine the VOC plume configuration 
(in the main body of the plume and near the quaywall) will 
show either: 
• the VOC plume characterization supports the risk 

assessments and performance of removal actions 
and/or an FS, if needed, and no further investigation 
of the plume extent will be performed, or 

• further investigation of the VOC plume extent is 
needed and will be performed until:  
− concentrations in on-site groundwater are defined 

to investigative screening levels; and 
− data are collected to support performing removal 

actions and/or an FS, if needed. 

(table continues) 
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Table 4-4b (continued) 

Decision Questions  Possible Conclusions 

What is the vertical distribution of VOCs 
relative to the freshwater/ saltwater interface 
zone in the central portion of the plume (at and 
crossgradient of MW-12)? 

Further evaluation of the vertical distribution of VOCs 
relative to the freshwater/saltwater interface zone (in the 
central portion of the plume) will show either: 
• data characterize the vertical distribution of VOCs 

relative to the freshwater/saltwater interface zone in 
support of contaminant fate and transport, or 

• additional investigation is needed to support 
characterization of contaminant fate and transport, and 
to perform removal actions and/or an FS, as needed. 

What is the average hydraulic gradient? Evaluation of hydraulic gradients at OU 24 will show 
either: 
• hydraulic gradient data support characterization of 

contaminant fate and transport and no further 
characterization of the hydraulic gradient will be 
performed, or 

• additional investigation is needed to support 
characterization of contaminant fate and transport and 
to perform removal actions and/or an FS, as needed. 

What is the condition of the quaywall face 
downgradient of OU 24 beneath the San Diego 
Bay waterline? 

Visual observations of the condition of the quaywall face 
downgradient of OU 24 and beneath the San Diego Bay 
waterline will show either: 
• the quaywall face below the waterline downgradient of 

OU 24 is in good condition with no obvious 
deterioration or damage and sampling of water 
seepage through the quaywall will not be performed, 
or 

• indications of deterioration or damage to the quaywall 
is observed and sampling and analysis of water 
seepage through the quaywall will be performed for 
COPCs (other than SVOCs) that are greater than 
investigative screening levels, if any, in the most 
downgradient wells at OU 24. 

Acronyms/Abbreviations: 
COPC – chemical of potential concern 
ERA – ecological risk assessment 
FS – feasibility study 
HHRA – human-health risk assessment 
OU – operable unit 
PAH – polynuclear aromatic hydrocarbon 
SVOC – semivolatile organic compound 
VOC – volatile organic compound 
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Table 4-4c 
Potential Human-Health and Ecological Impacts 

Decision Questions Specific to Nature and Extent of Contamination 

Decision Questions  Possible Conclusions 

Human Health 
Do data support quantifying potential risk in a 
baseline HHRA? 

 

Specifically:  
What COPCs are present and at what 
concentrations in vadose zone soil in the  
0- to 2-foot depth? 

Evaluation of COPCs in vadose zone soil in the  
0- to 2-foot depth will show either: 
• characterization of this depth interval supports 

evaluation of the human-health risk for the 
construction worker, or 

• additional investigation is needed and will be 
performed until data are collected to support 
evaluation of potential risk to the construction worker 
in the baseline HHRA. 

What COPCs are present and at what 
concentrations in vadose zone soil in the  
0- to 10-foot depth? 

Evaluation of COPCs in vadose zone soil in the  
0- to 10-foot depth will show either: 
• characterization of this depth interval supports 

evaluation of the human-health risk for the industrial 
worker and hypothetical resident, or 

• additional investigation is needed and will be 
performed until data are collected to support 
evaluation of potential risk to the industrial worker 
and hypothetical resident in the baseline HHRA. 

Are the geotechnical parameters of vadose 
zone soil known? 

Evaluation of geotechnical parameters in vadose zone soil 
will show either: 
• geotechnical data support emissions modeling for the 

baseline HHRA, or 
• additional investigation is needed and will be 

performed until data are collected to support 
emissions modeling in the baseline HHRA. 

Are VOCs present in groundwater? Evaluation of VOCs in groundwater will show either: 
• VOCs are not present in groundwater and emissions 

modeling for groundwater will not be performed as 
part of the HHRA, or 

• VOCs are present in groundwater and emissions 
modeling for VOCs in groundwater will be performed 
as part of the HHRA. 

(table continues) 
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Table 4-4c (continued) 

Decision Questions  Possible Conclusions 

Potential Ecological Impact  
Do site conditions pose an unacceptable risk  
to biota? 

 

Specifically:  
What potential biota and ecological resources 
are present in the project area? 

Site reconnaissance and review of existing ecological 
surveys for the area will show either: 
• no potential biota or ecological resources are 

identified in the project area and no further action* is 
warranted, or 

• potential biota or ecological resources are identified in 
the project area and potential pathways are assessed. 

What COPCs are present and at what 
concentrations in vadose zone soil in the  
0- to 6-foot depth? 

No ERA-specific additional data will be collected for 
Tier 1 screening-level ERA per Navy guidance 
(DON 1999).  Soil data collected to support the HHRA 
will also support the ERA. 

Note: 
* a recommendation for no further action is contingent upon both the human-health and ecological 

impacts showing that there is no unacceptable risk at the site 

Acronyms/Abbreviations:  
COPC – chemical of potential concern 
ERA – ecological risk assessment 
HHRA – human-health risk assessment 
VOC – volatile organic compound 

• Does the understanding of the nature and extent of contamination at OU 20 and 
OU 24 support 1) quantifying potential risk to human health in a baseline 
HHRA, 2) performing a screening-level ERA, and 3) performing removal 
actions and/or an FS, if needed? 

Specifically at OU 20: 

– What COPCs other than VOCs are present in groundwater? 

– Have previous groundwater screening data defined the upgradient VOC 
plume extent, and are further investigations needed to determine the 
downgradient plume extent and potential migration of contaminated 
groundwater to San Diego Bay? 

– What is the hydraulic gradient across OU 20? 

Specifically at OU 24: 

– What COPCs other than VOCs and PAHs are present in groundwater? 

– What is the distribution of VOCs in the central portion of the plume (at and 
crossgradient of MW-12)? 
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– What is the vertical distribution of VOCs relative to the 
freshwater/saltwater interface zone in the central portion of the plume (at 
and crossgradient of MW-12)? 

– What is the average hydraulic gradient? 

– What is the condition of the quaywall face downgradient of OU 24 beneath 
the San Diego Bay waterline? 

Another decision question to be addressed at OU 24: 

• Is natural attenuation contributing to contaminant reduction at OU 24? 

The decision questions related to characterization of contaminant nature and extent at 
OU 20 and OU 24 will be answered to reach one of the following decisions. 

• No further investigation at OU 20 and OU 24 is planned because contaminants 
related to SWMU 80 reported in soil or groundwater do not pose an 
unacceptable risk to human health and/or the environment. 

• Additional assessment will be performed until: 

– on-site contaminants are defined to investigative screening levels and/or the 
potential off-site impact to San Diego Bay is assessed to determine whether 
the angler who consumes fish from San Diego Bay should be considered in 
the baseline HHRA and whether aquatic organisms in San Diego Bay 
should be considered in the screening-level ERA; and 

– data are collected to support performing removal actions and/or an FS, 
if needed. 

• A removal action and/or an FS will be performed because the concentrations of 
chemicals associated with these releases are found to pose an unacceptable level 
of risk to human health and/or the environment. 

Possible outcomes for specific decision questions to support decisions for characterizing 
the nature and extent of contamination at OU 20 and OU 24 are presented in Tables 4-4a 
and 4-4b, respectively. 

The decision question related to OU 24 regarding natural attenuation will be answered to 
reach one of the following decisions. 

• At OU 24 biodegradation will be considered in the FS as a potential remedy  
(if an FS is warranted) if it is effective in reducing VOC concentrations. 

• At OU 24 biodegradation will not be considered in the FS as a potential remedy 
(if an FS is warranted) if it is not effective in reducing VOC concentrations. 

4.2.1.2 OFF-SITE INVESTIGATION 
The following general decision question relates to the potential off-site migration of 
IWPL contaminants to San Diego Bay. 
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• Has contaminated groundwater above investigative screening levels related to 
SWMU 80 migrated to sediment porewater or is it seeping through the quaywall 
downgradient of OU 24 at San Diego Bay? 

The decision question related to the potential off-site migration of IWPL contaminants to 
San Diego Bay will be answered to reach one of the following decisions. 

• If contaminated groundwater above investigative screening levels related to 
SWMU 80 has not migrated to sediment porewater and is not seeping through 
the quaywall downgradient of OU 24 at San Diego Bay, then the angler who 
consumes fish from San Diego Bay will not be considered in the baseline 
HHRA and aquatic organisms in San Diego Bay will not be considered in the 
screening-level ERA. 

• If contaminated groundwater above investigative screening levels related to 
SWMU 80 has migrated to sediment porewater or is seeping through the 
quaywall downgradient of OU 24 at San Diego Bay, then the angler who 
consumes fish from San Diego Bay will be considered in the baseline HHRA 
and aquatic organisms in San Diego Bay will be considered in the screening-
level ERA. 

4.2.2 Human Health 
The following decision question relates to the potential human receptors in the 
project area. 

• Are data sufficient to perform a baseline HHRA?  

Specifically, 

– What COPCs are present and at what concentrations in vadose zone soil in 
the 0- to 2-foot depth? 

– What COPCs are present and at what concentrations in vadose zone soil in 
the 0- to 10-foot depth? 

– Are the geotechnical parameters of vadose zone soil known? 

– Are VOCs present in groundwater? 

The decision question related to potential human receptors will be answered to reach one 
of the following conclusions. 

• The site conditions pose an acceptable risk to potential human receptors and no 
further action is warranted. 

• The site conditions pose an unacceptable risk and further action (i.e., removal 
actions and/or an FS) is warranted. 

Possible outcomes for specific decision questions to support decisions for characterizing 
the potential risk to human receptors are presented in Table 4-4c. 
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4.2.3 Ecological Impacts 
The following decision question relates to the potential ecological receptors in the 
project area. 

• Do site conditions pose an unacceptable risk to biota? 

Specifically, 

– What potential biota and ecological resources are present in the project 
area? 

– What physical and biological information is available from existing reports 
to support the screening-level ERA? 

– What COPCs are present and at what concentrations in vadose zone soil in 
the 0- to 6-foot depth? 

The decision question related to potential ecological receptors will be answered to reach 
one of the following conclusions. 

• Potential biota and ecological resources are not identified in the project area or 
the site conditions pose an acceptable risk and no further action is warranted. 

• The site conditions pose a potentially unacceptable risk that requires additional 
evaluation with a Tier 2 baseline ERA, followed by ERA Tiers 3 through 8, 
as needed. 

• The site conditions pose an unacceptable risk and further action (i.e., removal 
actions and/or an FS) is warranted. 

No ERA-specific additional data will be collected for Tier 1 ERA per Navy guidance 
(DON 1999).  Soil data collected to support the HHRA will also support the ERA.  
Possible outcomes for specific decision questions to support decisions for characterizing 
the potential risk to ecological receptors are presented in Table 4-4c. 

A recommendation for no further action is contingent upon both the human-health and 
ecological impacts showing that there is no unacceptable risk at the site. 

4.3 IDENTIFY DECISION INPUTS 
Specific inputs are needed for the baseline HHRA, the screening-level ERA, the investigation 
of the IWPL outside OU 20 and OU 24, and soil and groundwater investigations at OU 20 
and OU 24.  Information about the chemicals present in soil and groundwater in the project 
area is important to all site decisions.  Based on the preliminary COPCs identified in  
Section 4.1.2.1, the analytical chemical methods listed in Table 4-5 were chosen for the RI.  
The reason each method is included is also presented in this table. 



CLEAN 3 
CTO-0016/0194 

March 2003 

Section 4   Rationale 

Attachment A, FSP – Final RI Work Plan page A4-29 SWMU 80, NAS North Island 

Table 4-5 
Analytical Chemical Methods and Rationale 

Analytical Chemical Methods Rationale for Selection 

Soil, Groundwater 
VOCs plus TICs/U.S. EPA 8260B Past waste stream constituents from the IWPL 
SVOCs plus TICs/low level U.S. EPA 8270Ca Past waste stream constituents from the IWPL 
TAL metals/U.S. EPA 6010B Past waste stream constituents from the IWPL 
Hexavalent chromium/U.S. EPA 7196A Past waste stream constituents from the IWPL 

Seepage Samples at the OU 24 Quaywall 
Face, if collectedb 

 

VOCs plus TICs/U.S. EPA 8260B Only analyze if detected above investigative screening 
levels in groundwater in the most downgradient wells  

TAL metals/U.S. EPA 6010B  Only analyze if detected above investigative screening 
levels in groundwater in the most downgradient wells 

Hexavalent chromium/U.S. EPA 7196A Only analyze if detected above investigative screening 
levels in groundwater in the most downgradient wells 

Notes: 
a low level U.S. EPA Method 8270C will be used for PAHs to achieve method detection 

limits lower than those typically attained for SVOC analysis for use in HHRA and ERA 
b if collected, seepage samples will not be analyzed for SVOCs (including PAHs) 

because of possible contribution of SVOCs from the “coal tar” coating on the quaywall 
surface 

Acronyms/Abbreviations: 
ERA – ecological risk assessment 
HHRA – human-health risk assessment 
IWPL – industrial waste pipeline 
OU – operable unit 
PAH – polynuclear aromatic hydrocarbon 
SVOC – semivolatile organic compound 
TAL – target analyte list 
TIC – tentatively identified compound 
U.S. EPA − United States Environmental Protection Agency 
VOC – volatile organic compound 
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Because the data will be used to make risk management decisions about the site, the data 
will meet precision, accuracy, representativeness, completeness, and comparability 
requirements specified in Section 3.2.2 of the QAPP (Attachment B).  An attempt was 
made to identify U.S. EPA methods with method reporting limits less than project-
specific screening levels to provide meaningful data input to the decision questions.  For 
example, polynuclear aromatic hydrocarbon (PAH) analysis is included in the standard 
SVOC analytical method; however, the reporting limits for the SVOC method are well 
above risk-based soil screening levels (residential preliminary remediation goals [PRGs]) 
for some of the PAH compounds.  To rectify this problem, low level U.S. EPA Method 
8270C was specified for SVOC analysis (including PAHs) to achieve lower reporting 
limits for input into the risk assessment calculations (Table 4-2 of the QAPP).  The 
selected analytical methods, method reporting limits, and project-specific threshold levels 
are presented in Table 3-9 of the QAPP. 
In addition to analytical results, the decision questions rely on screening levels, 
toxicological data, default parameters, and comparison data from other studies.  Health-
based investigative screening levels will be used to aid in the evaluation of data to 
support site characterization.  Because no beneficial uses for groundwater at NAS North 
Island have been identified in the RWQCB Basin Plan, there are limited potential 
exposure pathways associated with groundwater (e.g., inhalation of vapors, dermal 
contact for the construction worker).  However, if contaminants in groundwater migrate  
to San Diego Bay, the angler or aquatic receptors could be exposed to contaminated 
media (e.g., consumption of impacted fish).  Based on potential exposure scenarios 
postulated in the CSM, no appropriate regulatory criteria are available for site groundwater.  
While inappropriate for groundwater, chemical concentrations for consumption of 
organisms and the criterion for saltwater aquatic life (4-day criteria continuous 
concentration) included in California Toxics Rule will be used as investigative screening 
levels.  If dissolved contaminant concentrations do not exceed California Toxics Rule 
criteria in groundwater, then concentrations in San Diego Bay would not be exceeded.  
U.S. EPA Region 9 PRGs will be used as investigative screening levels for soil.  Inputs 
necessary to resolve decision questions and the sources of the data inputs are included 
in Table 4-6. 

Guidance inputs that will be used to determine the data inputs to make decisions include 
the following: 

• Guidance for Data Useability in Risk Assessment (U.S. EPA 1992a) 

• Guidance for Data Quality Assessment (U.S. EPA 2000c) 

• preliminary potential ARARs as discussed in Section 2.3 
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Table 4-6 
Data Inputs and Sources 

Data Input Source 

Decisions related to soil  
Physical soil data including grain size, porosity, 
total organic carbon, particle size distribution, 
and vertical hydraulic conductivity for use in 
emissions model 

• Results of geotechnical analysis samples 

Chemical data for soil at 0–2 feet bgs for extent 
of contamination and industrial receptors 

• Chemical results of past and recent investigations 
• Chemical results of the RI investigation 

Chemical data for soil at 0–10 feet bgs for 
extent of contamination and residential and 
construction worker receptors 

• Chemical results of past and recent investigations 
• Chemical results of the RI investigation 

Chemical data for soil at 0–6 feet bgs for ERA • Chemical results of past and recent investigations 
• Chemical results of the RI investigation 
• No ERA-specific additional data will be collected for 

Tier 1, ERA per Navy guidance (DON 1999) 

Risk-based human-health and investigative 
screening levels for soil 

• Region 9 PRG table (U.S. EPA 2002a) 

Soil screening levels for ecological receptors • Toxicity reference values (DTSC 2000) 

Decisions related to groundwater  

Analytical data for groundwater • Past and ongoing groundwater sampling events 
• Chemical results of the RI 

Hydraulic gradients • Previous and recent water levels at OU 20 
• RI water level data including mean groundwater level 

study at OU 24 
• RI well survey data  

Risk-based human-health and investigative 
screening levels for groundwater 

• California Toxics Rule (U.S. EPA 2000b), consumption 
of organisms  

Risk-based ecological screening levels • California Toxics Rule criterion for saltwater aquatic  
life (4-day criteria continuous concentration; 
U.S. EPA 2000b) 

• U.S. EPA-recommended NAWQC, protection of aquatic 
life (U.S. EPA 2002b) 

(table continues) 



CLEAN 3 
CTO-0016/0194 

March 2003 

Section 4   Rationale 

Attachment A, FSP – Final RI Work Plan page A4-32 SWMU 80, NAS North Island 

Table 4-6 (continued) 

Data Input Source 

General site decisions  
Background metals concentrations in soil and 
groundwater 

• JEG (1995b) 

Ambient PAH and copper concentrations in 
San Diego Bay 

• Katz (1998) 

Toxicological information about COPCs such as 
RfDs and cancer slope factors for HHRA 

• IRIS, HEAST (U.S. EPA 2002c), Region 9 PRG Table 
(U.S. EPA 2002a) 

Supplemental toxicological information about 
COCs for ERA 

• Based on case-by-case scientific literature search 

Standard default values used in dose equations 
for HHRA 

• Region 9 PRG Table (U.S. EPA 2002a) 
• Preliminary Endangerment Guidance Manual 

(DTSC 1994) 
• Values tabulated in Appendix B, Baseline Human-

Health Risk Assessment Approach 

Acronyms/Abbreviations: 
bgs – below ground surface 
COC – chemical of concern 
COPC – chemical of potential concern 
ERA – ecological risk assessment 
HEAST – Health Effects Assessment Summary Tables 
HHRA – human-health risk assessment 
IRIS – Integrated Risk Information System 
NAWQC – National Ambient Water Quality Criteria 
OU – operable unit 
PAH – polynuclear aromatic hydrocarbon 
PRG – preliminary remediation goal  
RfD – reference dose 
RI – remedial investigation 
U.S. EPA – United States Environmental Protection Agency 
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4.4 DEFINE STUDY BOUNDARIES 
The boundaries of the investigation area include the following. 

• Two portions of the industrial waste conveyance system to be investigated are 
described below: 

– the IWPL from where the pipeline exits buildings to the boundary of the 
industrial waste treatment complex (OU 11), except for a section of IWPL 
from where it exits Building 466 to where it adjoins the IWPL from 
Building 469 (Paint and Strip Administration Building, which was used  
as an office building, did not generate wastes, and was misidentified as  
a SWMU; therefore, the IMA/CCR [BNI 2001a] recommended that  
Building 466 be removed from the SWMU list); and 

– waste transfer pump stations (stations 1341 through 1345 [SWMUs 45 
through 49], 760, 1340, 1346, and acid waste pump station south of 
Building 653). 

• Step-out sample locations from the IWPL and pump stations in project-related 
release areas will be used to define the vertical and lateral extent of vadose-zone 
soil and/or groundwater contaminant concentrations greater than investigative 
screening values. 

• The lateral boundaries for contaminated groundwater are defined as the extent 
of groundwater impacted by the IWPL greater than investigative screening 
levels.  If contaminated groundwater above investigative screening levels 
extends to the shoreline, then the impact of project-related contamination to the 
angler and potential aquatic receptors in San Diego Bay will need to be 
evaluated and may include sampling water seepage through the quaywall 
downgradient of OU 24. 

• The vertical boundaries will extend up to a depth of 10 feet bgs for vadose zone 
soil sampling, and to the depth necessary to characterize the groundwater above 
investigative screening levels. 

• The temporal boundary for the first tier of investigation proposed in this RI is 
anticipated to begin in 2003. 

• RI activities will be performed as part of corrective action under the IR 
Program, in accordance with the FFSRA.  The former IWPL operated under a 
California RCRA HWF permit for NAS North Island and is currently subject to 
closure under that permit.  The HWF permit allows for temporary suspension of 
closure where corrective action is commenced to address a previously unknown 
release not contemplated in the closure plan.   

The scale of decisions will be based on delineation of subareas.  Due to the large project 
area and the potential that additional releases associated with the IWPL have occurred, 
the project area will be divided into subareas for purposes of investigation, risk 
assessments, and evaluation of remedial options, if needed.  The subareas may be based 
on geographical plume locations or similar physical and chemical characteristics, or they 
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may be established to characterize important source areas.  Subareas will be designated 
once sufficient RI data are available and the scale of subareas will be based on RI 
sampling results. 

The Building 66 area has been designated as a subarea for purposes of this RI.  The 
Building 66 area is a non-CERCLA site that has been investigated and will be remediated 
under the UST program with the RWQCB as the lead agency.  As described in 
Appendix A, LNAPL is present in the subsurface in the Building 66 area and is attributed 
to former USTs and fuel piping.  The tanks in this area generally stored gasoline, 
lubrication oil, and JP-5.  Tank 997 stored waste lubrication oil and solvents.  Relatively 
low concentrations of VOCs have also been reported in soil and groundwater samples 
collected in this area.  While the source of VOCs reported in this area is not known,  
it is suggested in the site assessment report/corrective action plan (CAP) II (OHM and 
Ogden 1998) that the VOCs may be related to nearby defects in the IWPL.  Vacuum-
enhanced free product recovery was proposed in the CAP Addendum (OHM 2000c) to 
address LNAPL and elevated methane levels in this area.  Methane in this area is believed 
to be produced by the anaerobic degradation of petroleum hydrocarbons, including 
LNAPL.  Due to the presence of LNAPL in the subsurface and associated dissolved 
chemicals in groundwater, the investigation of the IWPL in this subarea will be 
performed upon completion of the LNAPL remediation, if needed (the LNAPL 
remediation may address all contaminants, because some of the COPCs are in the same 
general chemical classes). 

Access to the base and project area will be coordinated with base security.  All 
investigative work will be coordinated with the Resident Officer in Charge of 
Construction (ROICC) by obtaining site approval for work at NAS North Island.  
Investigative work at the shoreline, if needed, will be coordinated with the schedule of 
incoming vessels and the Harbormaster.  Because OU 24 is an operational air compressor 
plant and a restricted area with limited access (controlled by a locked gate and an on-duty 
officer), coordination with the on-duty officer will be required to assure access to sample 
locations and the safe operation of equipment.  Three wells at OU 24 (653-MW-15A, 
-15B, -15C) are located within the restricted pier north of OU 24.  Access to sample 
locations within this and other restricted areas, if needed, will be coordinated with the 
ROICC and base security.  Sampling in some locations may be constrained by the 
abundance of underground structures (e.g., quaywall support structures) and utilities. 

4.5 DEVELOP DECISION RULES 
Results of the HHRA and ERA will integrate data from this RI study and previous and 
recent investigations, as applicable, to determine whether SWMU 80 contamination 
presents unacceptable risk to human health and/or the environment and to determine 
whether a recommendation for no further action, further investigation, removal action, or 
an FS is supported.  The decision rules for the SWMU 80 RI are discussed in the 
following subsections.  The flowcharts presented on Figures 4-2, 4-3, and 4-4 summarize 
the decision rules and incorporate the tiered sampling approach for investigations at  
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OU 14, OU 20, and OU 24, respectively.  Generalized decision rules for conducting the 
baseline HHRA and ERA are shown in the flowchart presented on Figure 4-5. 

4.5.1 Nature and Extent of Contamination 
The following general decision rules relate to the on-site investigation of the nature and 
extent of SWMU 80 contamination outside of OU 20 and OU 24. 

• If SWMU 80 releases are not indicated from Tier 1 passive soil gas sampling 
and initial soil sampling along the IWPL (confirmed by Tier 2 limited soil and 
groundwater sampling), then no further action will be recommended for those 
portions of the IWPL. 

• If SWMU 80 releases are indicated from initial sampling along the IWPL in 
Tier 1, then the lateral extent at Tier 2 step-out locations, followed by Tier 3 
investigations to complete characterization, will be performed until data are 
collected to support performing the baseline HHRA, screening-level ERA, and 
removal actions and/or an FS (if needed).  Addenda to the RI Work Plan 
detailing Tier 2 and 3 sampling will be prepared. 

The following general decision rules relate to the on-site investigation of the nature and 
extent of SWMU 80 contamination at OU 20 and OU 24. 

• If data from recent activities at OU 20 (Tier 1) and proposed RI activities at 
OU 24 support performing the baseline HHRA, screening-level ERA, and 
removal actions and/or an FS (if needed) and define the extent of contamination 
to investigative screening levels, then a recommendation that site 
characterization is complete will be made. 

• If data from recent and proposed RI activities do not support performing the 
baseline HHRA, screening-level ERA, and removal actions and/or an FS (if 
needed) or do not define the extent of contamination to investigative screening 
levels, then further investigation will be performed in Tier 2 to fill data gaps 
followed by Tier 3 investigations to complete characterization.  Addenda to this 
RI Work Plan will be prepared, as needed, describing additional investigations. 

The following general decision rule relates to the potential off-site migration of SWMU 80 
contaminants to San Diego Bay. 

• If contaminated groundwater above investigative screening levels related to the 
IWPL has migrated to sediment porewater or is seeping through the quaywall 
downgradient of OU 24, then the angler who consumes fish from San Diego 
Bay will be considered a potential receptor in the baseline HHRA, and aquatic 
organisms in San Diego Bay will be considered potential receptors in the 
screening-level ERA. 
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physical testing of

IWPL identify
potential
defects?

Did previous
physical testing of

IWPL identify
potential defects?

Confirm that there were no
releases by collecting

passive soil gas samples a
few inches into the soil at a
maximum spacing of 100
feet (random systematic
sampling).  Analyze for

VOCs.

Evaluate the presence of
releases by collecting

passive soil gas samples a
few inches into the soil at a

maximum spacing of 50
feet (random systematic
sampling).  Analyze for

VOCs.

YesNo

Confirm that there were no
releases by collecting soil
samples at a maximum

spacing of 100 feet
(random systematic

sampling).  Analyze for all
COPCs.

Evaluate the presence of
releases by collecting soil
samples at a maximum

spacing of 50 feet
(random systematic

sampling). Analyze for all
COPCs.

Yes

No

YesNo

Target manholes, IWPL
bends, pump stations

(judgmental sampling) by
collecting soil samples next to
and below structure.  Analyze
for indicator chemicals based

on historical use.

Target manholes, IWPL
bends, pump stations

(judgmental sampling) by
collecting passive soil gas
samples a few inches into

the soil above IWPL or next
to structure.  Analyze for

VOCs.

No

Are releases
indicated?

No

Are releases
indicated?

No

Yes

Review data from
other sites to

evaluate non-IWPL
sources.

TIER 2 - DEFINE EXTENT
1)  Evaluate nature and extent of releases
     identified in Tier 1
      - Step-out passive soil gas
         sampling
      - Step-out soil and
         groundwater sampling
2)  Soil and groundwater
      sampling to confirm
      "clean" areas identified in
      Tier 1

TIER 3 - COMPLETE  CHARACTERIZATION
-  media sampling
-  other investigations to support:
      * fate and transport
      * risk assessments
      * remedial alternatives

Evaluate adequacy of
data.

Confirm clean areas by
collecting soil and

groundwater samples
(analyze for all COPC

analytical suites).

Confirm clean areas by
collecting groundwater
samples (analyze for all
COPC analytical suites).

Are Tier 1 sampling
results confirmed?

Collect passive soil
gas samples to

define approximate
lateral extent
(analyze for

VOCs).

Extent of VOCs
approximated using
passive soil gas?

Collect soil and
groundwater

samples to define
extent.

Review data to
evaluate non-IWPL

sources.

Is extent defined
to investigative

screening levels?

Confirm clean areas
by collecting soil and
groundwater samples
(analyze for all COPC

analytical suites).

Are Tier 1 sampling
results confirmed?

No further
action

No

No

No

No
Yes

Yes

No further
action

Yes

Yes

Are additional data needed to complete
characterization and to support FS?

                      -  nature and extent
                      -  fate and transport

Are additional data needed
to perform risk assessments?

                -  ecological data
                -  human-health data

Perform additional evaluation
                 -  media sampling
                 -  modeling
                 -  hydraulic testing
                 -  other data gathering

Conduct risk
assessments. See

Figure 4-5.

No

Yes

Perform additional evaluation
           -  media sampling
           -  modeling
           -  hydraulic testing
           -  other data gathering

Yes

Conduct risk
assessments.

See Figure 4-5.

No

Acronyms/Abbreviations:
    COPC - chemical of potential concern
    FS - feasibility study
    IWPL - industrial waste pipeline
    OU - operable unit
    VOC - volatile organic compound

Yes



Figure 4-3
OU 20 Primary Decision Questions Flowchart

Conduct investigation to fill data gaps.

Evaluate adequacy of data.

Did further investigations
fill the previously identified

data gaps ?

Have the data gaps identified in the problem
statements (Section 4.1.4) been filled to support site

characterization?

REVIEW EXISTING INFORMATION AND
RESULTS OF ONGOING INVESTIGATION

TIER 1 -  REVIEW RESULTS OF
RECENT INVESTIGATIONS
-  well installation and sampling
-  water-level measurements
-  soil sampling and analysis

TIER 2 - FILL ADDITIONAL DATA
GAPS
-  media sampling
-  water-level measurements
-  other

Yes

No

Yes

Did further investigation identify
new data gaps?

No

Yes

No

Are additional data needed to
complete characterization and to support FS?

                        -  nature and extent
                        -  fate and transport

Are additional data needed
to perform risk assessments?

                     -  ecological data
                     -  human-health data

   Perform additional evaluation
       -  media sampling
       -  modeling
       -  hydraulic testing
       -  other data gathering

Conduct risk
assessments.  See

Figure 4-5.

TIER 3 - COMPLETE  CHARACTERIZATION
-  media sampling
-  other investigations to support:
    *  fate and transport
    *  risk assessment
    *  remedial alternatives

No

Yes
  Perform additional evaluation
      -  media sampling
      -  modeling
      -  hydraulic testing
      -  other data gathering

Yes

Conduct risk
assessments.  See

Figure 4-5.

No

Acronym/Abbreviation:
    FS - feasibility study



TIER 2 - FILL ADDITIONAL DATA
GAPS
-  media sampling
-  water-level measurements
-  seepage samples
-  other

Figure 4-4
OU 24 Primary Decision Questions Flowchart

Conduct investigation to fill data gaps.

Evaluate adequacy of data.

Have the data gaps identified in the problem
statements (Section 4.1.4) been filled to support site

characterization?

Yes

No

Yes

Did further investigation identify
new data gaps?

No

Yes

No

TIER 1 - PERFORM RI
INVESTIGATION AT OU 24
-  well installation and sampling
-  tidal influence study
-  salinity evaluation
-  evaluate condition of quay wall

Conduct additional investigation at OU 24 to complete
characterization of previously identified data gaps.

REVIEW EXISTING INFORMATION

Are additional data needed to
complete characterization and to support FS?

                       -  nature and extent
                       -  fate and transport

Are additional data needed to
perform risk assessments?

                   -  ecological data
                   -  human-health data

Perform additional evaluation
      -  media sampling
      -  modeling
      -  hydraulic testing
      -  other data gathering

Conduct risk
assessments.  See

Figure 4-5.

No

Yes
Perform additional evaluation

      -  media sampling
      -  modeling
      -  hydraulic testing
      -  other data gathering

Yes

Conduct risk
assessments.  See

Figure 4-5.

No

TIER 3 - COMPLETE  CHARACTERIZATION
-  media sampling
-  other investigations to support:
    *  fate and transport
    *  risk assessment
    *  remedial alternatives

Did further investigations fill the
previously identified data gaps?

Acronyms/Abbreviations:
    FS - feasibility study
    OU - operable unit
    RI - remedial investigation



Conduct baseline
HHRA

Do contaminants pose
an unacceptable risk to
ecological receptors?

No further action  for
ecological receptors

No further action

Figure 4-5
Generalized Risk Assessment Decision Questions Flowchart

Conduct (Tier 1)
screening-level ERA and

Tiers 2-8, if needed

Conduct a risk
management evaluation

No

No

Yes

Recommendation for
further action (including
removal actions, and/or
an FS, as appropriate)

Yes

Is cancer risk  between 10-6 and 10-4 and are
one or more hazard quotients summed for each

specific toxic endpoint  less than 1?

Yes

PERFORM RISK ASSESSMENTS

YesNo

Is cancer risk less than 10-6 and are all hazard
indices summed for specific toxic endpoints less

than 1 for all exposure scenarios?

Is cancer risk greater than 10-4  or hazard
quotient  for any individual specific toxic endpoint

greater than 1?

Acronyms/Abbreviations:
    ERA - ecological risk assessment
    FS - feasibility study
    HHRA - human-health risk assessment

Recommendation for
further action (including
removal actions, and/or
an FS, as appropriate)
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4.5.2 Human Health 
Decision rules pertaining to the HHRA follow. 

• If the cancer risk due to SWMU 80 releases of COPCs is less than 1 × 10-6 and 
all hazard indices summed for specific toxic endpoint is less than 1, then a 
recommendation for no further action will be pursued. 

• If the cancer risk due to SWMU 80 releases of COPCs is between 1 × 10-6 and  
1 × 10-4 and the hazard quotient for each specific toxic endpoint is less than 1, 
then a risk management evaluation will be undertaken. 

• If the cancer risk due to SWMU 80 releases of COPCs is greater than 1 × 10-4  
or the hazard quotient for an individual specific toxic endpoint is greater than 1, 
then further action will be recommended to reduce the risk to acceptable levels 
and may include removal actions and/or an FS. 

4.5.3 Ecological Impacts 
Decision rules relating to the ERA follow. 

• If COPCs are not present in soil or groundwater at concentrations that present 
an unacceptable risk to potential ecological receptors, then a recommendation 
for no further action will be pursued. 

• If COPCs are present in soil or groundwater at concentrations that potentially 
present an unacceptable risk to potential ecological receptors, then there will be 
a recommendation for progression to the Tier 2 baseline ERA, and Tiers 3 
through 8, as needed. 

• If COPCs are present in soil or groundwater at concentrations that present an 
unacceptable risk to potential ecological receptors, then removal actions and/or 
an FS will be recommended. 

A recommendation for no further action is contingent upon both the human-health and 
ecological impacts showing that there is no unacceptable risk at the site. 

4.6 SPECIFY TOLERANCE LIMITS ON DECISION ERRORS 
There are two types of decision errors:  sampling design errors and measurement errors.  
Sampling design errors are a function of the selection of sample locations, number of 
samples, or analytical methods used to characterize the site to be studied.  Measurement  
errors are a function of the procedures used to collect the data.  Random and systematic 
measurement errors are introduced in the measurement process during physical sample 
collection, sample handling, sample preparation, sample analysis, data reduction, data 
transmission, and data storage.  Total study error directly affects the probability of 
making decision errors. 

Decision errors are reduced by controlling the type of error determined to contribute the 
largest component to total study error.  For this RI, sampling design error is believed to be 
the greatest potential contributor to overall error.  Measurement error is also discussed 
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below, but because of the QC procedures in place for the program, it is believed to 
contribute less to overall error.  This assumption will be verified later by examination of 
the QC and data validation results. 

4.6.1 Sampling Design Error 
The first investigation tier for OU 14 will include sampling to identify contaminant 
release areas along the IWPL outside of known release areas (OU 20, OU 24, 
southwestern portion of the OU 11 groundwater plume, and Building 66 area).  This will 
be accomplished by collecting passive soil gas and soil samples.  Passive soil gas will be 
used as a screening tool to detect VOCs along the IWPL downstream of facilities that 
used solvents.  Soil samples will be collected along portions of the IWPL where VOCs 
may not have been conveyed or if the waste stream components are unknown. 

Potential decision errors associated with this approach are as follows. 

• Screening for VOCs using passive soil gas could miss a release area. 

• Concentrations that are unrelated to the IWPL could be detected. 

• The sample spacing could miss a release that is located entirely between  
two samples. 

Errors associated with passive soil gas as a screening technique are not considered 
significant along reaches of the IWPL that conveyed wastewater containing VOCs.  The 
proposed passive soil gas method (EMFLUX®) is verified technology through the  
U.S. EPA Superfund Innovative Technology Evaluation Program (U.S. EPA 1998).   
U.S. EPA’s verification evaluation compared the EMFLUX passive soil gas technology 
to a reference soil sampling method and an active soil gas collection technology.   
The EMFLUX system identified the presence of all VOCs detected by the active soil  
gas sampling method in 24 of 25 cases.  Additionally, in 7 of 31 cases, the EMFLUX 
system also reported VOCs that the reference method did not detect but were  
reported in previous soil and groundwater samples collected at the demonstration sites,  
suggesting that it could detect the presence of lower concentrations of VOCs in  
soil gas than the active soil gas method.  U.S. EPA’s Environmental Technology 
Verification Program Verification Statement summarizes findings of its evaluation  
and is included in Appendix D.  The entire report is 72 pages; a copy of the  
entire report, EPA’s Technology Verification Report Soil Gas Sampling Technology,  
Quadrel Services, Inc., EMFLUX Soil Gas System, can be found on the Internet  
(www.epa.gov/ORD/SITE/reports/138.htm). 

Errors associated with soil gas sample contamination from VOCs in ambient air are not 
considered significant.  This refers to both 1) possible contamination from ambient air 
during sampler installation and retrieval and 2) short-circuiting with ambient air when the 
sampler is in the subsurface.  Ambient air blanks will be collected to check for possible 
sample contamination during sampler installation and retrieval.  The soil gas contractor’s 
experience collecting soil gas data for more than 10 years has shown that the EMFLUX 
collector, when placed to a 4-inch depth, is not biased (short-circuited) by compounds in 

http://www.epa.gov/ORD/SITE/reports/138.htm
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ambient air.  The EMFLUX adsorbent cartridges are contained within borosilicate 
sampling vials, which when placed inverted in the ground allow gas to enter only from 
the subsurface.  Furthermore, the hole above the vial is collapsed and packed with soil, 
sealing the collector in the ground (O’Neill, pers. com. 2002). 

Soil gas samples may be biased (short-circuited) by ambient air when collected with an 
active soil gas method.  These methods employ pumps and are prone to draw ambient air 
down the sampling holes.  Because the EMFLUX system is a passive method, neither 
pumps nor vacuums are associated with the method, and the only gas entering the 
sampling vial is from the subsurface (O’Neill, pers. com. 2002).  

The passive soil gas technology was successfully implemented at IR Site 9, NAS North 
Island, to define the extent of VOCs.  However, to demonstrate the applicability of the 
technology for the project area, passive soil gas samples will first be collected and 
analyzed near wells with known VOC concentrations in areas (including nondetect areas) 
with different water table depths before samples are collected along the IWPL.  Along 
sections of the IWPL that reportedly did not convey wastewater containing VOCs, soil 
samples will be collected and analyzed for chemicals that are indicative of wastewater 
discharges from upstream facilities.  Along sections of the IWPL where waste 
constituents are unknown, soil samples will be collected and analyzed for all COPC 
analytical suites. 

To reduce the possibility of falsely attributing contaminants to past releases from the 
IWPL, data from other environmental sites will be considered to aid data interpretation 
for the SWMU 80 RI.  This error would not result in missing contaminated areas and 
therefore is not considered significant.  In the worst case, contamination that resulted 
from unrelated releases would be inappropriately included in SWMU 80 RI activities. 

Because the IWPL is a linear feature, a systematic random sampling design will be used 
to investigate whether there are areas outside of OU 20 and OU 24 that have been 
impacted by SWMU 80 releases.  Systematic sampling was selected to assure that the 
IWPL is fully and uniformly represented.  To make the systematic sampling a probability-
based design, the initial unit for the first sample for the sample size (spacing) n is chosen 
at random, then the remaining units (n-1) are chosen so all n are located according to 
some pattern (Gilbert 1987).  A judgmental approach will be used to adjust some of the 
sample locations to be closer to previously identified potential defects.  A judgmental 
approach will also be applied to investigate the pump stations and target other areas along 
the IWPL that may be more prone to releases, such as manholes and pipeline bends. 

The IWPL will be divided into sections with different sample spacing.  To confirm that 
releases impacting soil or groundwater have not occurred along portions of the IWPL 
where breaks were not indicated from previous physical pipeline testing, samples will be 
collected at a maximum spacing of 100 feet.  To assess whether releases have impacted 
soil or groundwater along portions of the IWPL where potential for releases was indicated 
from previous physical pipeline testing, samples will be collected at a maximum spacing 
of 50 feet.  To control design error for sampling along the IWPL, the selection of sample 
spacing considers the dimensions of the existing plumes identified at OU 20 and OU 24.  
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The smaller of the two plumes is at OU 24 with approximate dimensions of 250 feet wide 
by 500 feet long.  The larger plume at OU 20 is approximately 1,600 feet wide by 2,700 feet 
long.  A sample spacing of no more than 250 feet will result in a confidence level of  
100 percent that a plume with the same width as the OU 24 plume will be identified.  
Selecting a sample spacing of less than 250 feet increases confidence in identifying a plume 
smaller than OU 24. 

The probability of a sample encountering a plume along the IWPL is: 

P(d) = 1 for D ≥ S 

P(d) = D/S for D ≤ S 

where 
P(d) = probability of detecting a release along the IWPL 
S = spacing between samples 
D = plume length along the IWPL 

The sampling error (concluding that a portion of the pipeline is not impacted when it 
actually is) is defined as: 

P(m) = 1 - P(d) 

where 
P(m) = probability of missing a release along the pipeline 

If results of passive soil gas and initial soil samples indicate releases, then a judgmental 
sampling approach will apply to follow-up sampling to define the nature and extent of the 
releases.  Additional passive soil gas and soil samples will be collected at step-out sampling 
locations to aid in defining the lateral extent of release areas.  A judgmental approach will 
also be applied to select soil and groundwater sample locations along nonimpacted portions 
of the IWPL to confirm Tier 1 initial sampling data.  Because judgmental sampling will be 
used, statistical limits on decision errors are not quantifiable. 

LNAPL remediation is planned in the Building 66 area under the UST program at NAS 
North Island.  Investigation, if needed, of the IWPL in this subarea will be performed 
upon completion of the LNAPL remediation.  If needed, the sample design for 
investigation of this area will consider available data for this area and be determined upon 
completion of LNAPL remediation.  Any additional data needed in the Building 66 area 
to support the SWMU 80 RI will be detailed in an addendum to this RI Work Plan. 

Any additional investigation needed at OU 20 and activities currently proposed in this RI 
Work Plan at OU 24 will focus on filling data gaps to define the nature and extent of 
groundwater contamination.  Thus, a judgmental sampling approach will be used to 
collect targeted information in order to fill data gaps.  Because judgmental sampling will 
be used, statistical limits on decision errors are not quantifiable. 

As the RI progresses and more information is available regarding the number, locations, 
and nature of releases associated with the IWPL, the project area will be divided into 
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subareas for the purpose of characterizing risk.  After subareas are designated, the sample 
design for investigation of each area will be determined.  Therefore, the number and 
locations of soil samples needed to support risk assessments will be deferred until the 
number, locations, and nature of releases associated with the IWPL are better understood.  
Additional data needed, if any, will be detailed in an addendum to this RI Work Plan. 

4.6.2 Measurement Error 
Measurement errors, which arise during the various steps of the sample-measurement 
process (e.g., sample collection, sample handling, sample preparation, sample analysis, 
data reduction, and data handling), are possible regardless of the sampling design and 
apply to all media that will be sampled during this RI.  Neither measurement errors nor 
variability can be eliminated, but they can be controlled by selecting appropriate 
procedures.  Method reporting limits for the analytical methods in Table 4-5 are generally 
below the threshold level for each chemical.  For certain analytes, the listed method 
reporting limit (Table 3-9 of the QAPP – Attachment B) does not satisfy the 
corresponding water-quality criteria.  For these analytes, the method reporting limit will 
be used as the project-specific threshold level to assess the need for further action.  For 
metals, the instrument detection limit will be used as the project-specific threshold level 
to assess the need for further action.  The QAPP presents limits on decision errors 
stemming from field and laboratory measurement errors in the context of detection 
thresholds and QC acceptance criteria (precision and accuracy).  Measurement error is 
further managed by using SOPs (FSP, Appendix A1), second-party review of data 
records, and data quality management, detailed in the QAPP. 

In summary, the Tier 1 initial sampling conducted along the IWPL will be based on a 
systematic random and judgmental sampling design.  The Tier 2 and 3 IWPL step-out 
locations and subsequent investigations will be based on a judgmental sampling design, 
as will sampling to fill data gaps at OU 20 and OU 24.  The judgmental sampling 
locations and the number of samples will be based on results of previous tiers of work 
and professional experience.  As part of Tier 3 the adequacy of data to support risk 
assessments and performing an FS, if needed, will be reviewed.  The approach for 
additional sampling needed to support risk assessments will be deferred until more data 
are available and subareas for assessing risk have been designated.  The approach for 
additional sampling to support an FS will be based on a judgmental sampling design.  If 
needed, the sampling approach for the Building 66 area will be deferred until LNAPL 
remediation is complete and will be based on review of area-specific data.  Once adequate 
data are available, RI Work Plan addenda will be prepared to detail investigation 
approaches for future RI tiers. 

4.7 OPTIMIZE THE SAMPLING DESIGN 
This section presents the field program and describes the approach to optimize sampling 
design in various portions of the project area.  Data collected using this design are 
expected to be adequate for the decision-maker’s needs.  The optimal (most resource-
effective) sampling design for the SWMU 80 RI is a tiered approach, which is described 
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in Table 4-2.  The rationale for proposed field activities is summarized below and in
Table 4-7. 

4.7.1 Operable Unit 14 
The optimal sampling design to investigate the remainder of the IWPL (OU 14) is a tiered 
approach (Figure 4-2): 

• Tier 1 – sampling along the IWPL to confirm clean areas where breaks were not 
indicated by physical testing of the pipeline and to determine whether releases 
have impacted soil or groundwater where defects were indicated (screening 
samples using passive soil gas and initial soil samples); 

• Tier 2 – step-out sampling to begin definition of the nature and extent of 
releases and to confirm clean areas identified in Tier 1 (screening samples using 
passive soil gas, soil samples, and groundwater samples [HydroPunch® or 
equivalent and possibly wells]); and 

• Tier 3 – evaluating the adequacy of data and, if needed, collecting additional 
data to complete characterization.  Once subareas are determined, site 
reconnaissance will be performed and a review of ecological surveys pertinent 
to the project area will be performed to support the screening-level ERA.  Tier 3 
may also include media sampling, modeling, hydraulic testing, and other 
investigations as required to complete investigation of the nature and extent of 
contamination, and support the risk assessments, removal actions, and/or FS, 
if needed. 

Proposed Tier 1 sample locations are shown on Figure 4-6. 

In addition to performing investigations in a tiered manner, the optimal (most resource-
effective) approach for the OU 14 investigation includes: 

• collecting passive soil gas samples to screen for VOCs as an indicator of 
industrial wastewater releases in areas where VOCs were discharged to 
the IWPL; 

• collecting soil samples in areas where VOCs may not have been conveyed and 
analyzing samples for selected constituents based on historical chemicals 
discharged to the IWPL or analyzing samples for all COPC analytical suites if 
historical chemical use is not known; selecting sample spacing considering 
dimensions of known SWMU 80 releases (OU 20 and OU 24); and 

• considering information from environmental investigations unrelated to the 
IWPL to help assess whether reported contaminant concentrations are related to 
the IWPL or other sources. 
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Table 4-7 
Proposed Field Activities and Rationalea,b 

Proposed Field Activities Rationale  

OU 14 

OU 14 Tier 1 – Identify releases  

Collection of passive soil gas samples and initial soil 
samples along the IWPL. 

1. Collect passive soil gas samples downstream of 
VOC discharges to IWPL.  Tier 1 sampling will 
begin with collecting limited passive soil gas 
samples near wells with known VOC 
concentrations in areas (including nondetect 
areas) with different water table depths to 
demonstrate the applicability of the technology 
in the project area.  It is anticipated that samples 
will be collected a few inches into subsurface 
soil along the IWPL and at multiple depths near 
wells for “demonstration” samples.  Ambient air 
blanks will also be collected.  Analyze passive 
soil gas samples for VOCs. 

2. Collect soil samples where VOCs may not have 
been discharged to the IWPL.  Soil samples will 
be collected next to and below the IWPL.  
Analyze soil samples for selected COPCs 
indicative of historical discharges to the IWPL.  
Analyze soil samples for all COPCsc if 
discharges to the IWPL are unknown.  Sample 
analyses for all COPCs will include VOCs, 
SVOCs, and metals (including hexavalent 
chromium). 

Confirm that soil and groundwater are not impacted 
along portions of the IWPL where breaks were not 
identified by physical testing and determine the 
presence of impacted soil or groundwater along 
portions of the IWPL where defects were identified 
outside of known release areas. 

OU 14 Tier 2 – Define extent  

1. Passive soil gas sampling at initial step-out 
locations from the IWPL in release areas 
identified in Tier 1 to define approximate lateral 
extent in areas where VOCs were discharged to 
the IWPL.  Analyze for VOCs. 

2. Soil and groundwater sampling (HydroPunch® 
or equivalent method) to determine the presence 
and extent of all COPCs.  Limited soil and 
groundwater sampling to confirm “clean” areas 
as indicated by Tier 1 samples. 

Define the nature and extent of the impacted area(s), if 
indicated by Tier 1 passive soil gas and soil sample 
results. 

Confirm “clean” areas identified in Tier 1 (with soil 
and groundwater samples). 

Tier 2 sampling details will be included in an 
addendum to this RI Work Plan after evaluation of 
Tier 1 data is complete. 

(table continues) 
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Table 4-7 (continued) 

Proposed Field Activities Rationale  

OU 20 

OU 20 Tier 1 – Review results of recent 
investigations (in accordance with previously 
approved work plans) 

 

Well installation: 
• Installation of 2 upgradient well clusters 
• Installation of 4 crossgradient well clusters 
• Installation of 4 downgradient well clusters 

Confirm the upgradient groundwater VOC plume extent 
(as defined by screening groundwater data).  Further 
investigation of the downgradient extent at the CDF is 
needed to determine whether the angler and aquatic 
ecological receptors in San Diego Bay should be 
included in the risk assessments. 

Limited vadose-zone soil samples from well borings Determine the presence and concentrations of COPCs 
in vadose zone soil to support risk assessments and site 
characterization. 

Sampling wells for VOCs, SVOCs, and metals 
(including hexavalent chromium) 

Determine the presence and concentrations of COPCs 
other than VOCs (SVOCs and metals) in groundwater 
to support risk assessments and site characterization. 

Measuring water-level elevations Determine groundwater hydraulic gradients to support 
characterization of contaminant fate and transport. 

OU 20 Tier 2 – Fill data gaps  

Perform additional investigations to fill data gaps 
identified in Tier 1. 

Support site characterization. 
Determine whether the baseline HHRA should consider 
the off-site angler as a potential receptor and whether 
the screening-level ERA should consider the off-site 
ecological receptor. 
Tier 2 sampling details will be included in an addendum 
to this RI Work Plan after evaluation of Tier 1 data is 
complete. 

OU 24 

OU 24 Tier 1 – Perform additional testing  

Sample existing and new wells for SVOCs and 
metals (including hexavalent chromium) 

Determine the presence and concentrations of COPCs 
other than VOCs and PAHs in groundwater to support 
risk assessments and site characterization. 

Install additional water table wells at 2 locations 
approximately 150 feet east and 150 feet west of 
MW-12. 

Refine the VOC plume configuration in the main body 
of the plume (at and crossgradient of MW-12). 

• Install 3 salinity study wells:  1 well near 
MW-12, 2 locations, approximately 150 feet east 
and 150 feet west of MW-12, adjacent to 
proposed water table wells. 

Further characterize the vertical distribution of VOCs 
relative to the freshwater/saltwater interface zone in 
support of contaminant fate and transport. 

(table continues) 
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Table 4-7 (continued) 

Proposed Field Activities Rationale  

• Collect groundwater samples from monitoring 
wells MW-19, MW-20, and the two proposed 
salinity study wells and analyze for VOCs and 
salinity field measurements at the following 
depths: 
– approximately 4 feet above the 

freshwater/saltwater interface 
– at the freshwater/saltwater interface 
– approximately 4 feet below the 

freshwater/saltwater interface 
– approximately 10 feet below the 

freshwater/saltwater interface 

 

Conduct a site-specific mean groundwater level 
study to provide data to determine groundwater flow 
direction and vertical and horizontal hydraulic 
gradients.  
• Monitor 2 well clusters (MW-18A,B,C and 

MW-15A,B,C) to determine vertical hydraulic 
gradient. 

• Monitor up to 6 additional water table (A-zone) 
wells (S2-MW-06, MW-11, MW-14A, 
MW-15A, MW-16A, and MW-17A) to 
determine shallow horizontal hydraulic gradient. 

Characterize hydraulic gradients to assess contaminant 
fate and transport. 

Conduct a physical inspection of the condition of the 
quaywall face beneath the San Diego Bay waterline 
downgradient of OU 24.  Visual observations will be 
made by divers. 

Assess the condition of the quaywall face below the 
water line downgradient of OU 24 to understand 
potential contaminant fate and transport to San Diego 
Bay. 

OU 24 Tier 2 – Fill data gaps  

Collect seepage samples, if needed, based on results 
of the quaywall inspection and groundwater quality 
results in downgradient wells. 

Determine whether the baseline HHRA should consider 
the off-site angler as a potential receptor and whether 
the screening-level ERA should consider the off-site 
ecological receptor. 

Perform additional investigation, as needed.  Results 
of recent work will be reviewed to identify 
additional data gaps, if any, to support site 
characterization. 

Support site characterization. 

Tier 2 sampling details will be included in an addendum 
to this RI Work Plan after evaluation of Tier 1 data is 
complete. 

(table continues) 
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Table 4-7 (continued) 

Proposed Field Activities Rationale  

OU 14, OU 20, OU 24 Tier 3 – Complete Characterization 

Data Collection to Support Characterization and 
an FS, if Needed 

 

Determine adequacy of data and perform additional 
investigations, if needed.  May include the 
following: 
• media sampling (e.g., installation and sampling 

groundwater monitoring wells) and analysis for 
general minerals, geotechnical parameters, or 
other analyses 

• hydraulic studies 
• other studies 

Complete investigation of the nature and extent of 
releases, perform additional assessments to complete 
characterization and to support performing removal 
actions and/or an FS, if needed. 

Data Collection to Support Screening-Level ERA  

Site reconnaissance will be performed by an 
ecological risk assessor. 

In support of this activity, available surveys 
pertinent to the project area will be reviewed by an 
ecological risk assessor. 

Develop a description of potential biota and ecological 
resources present in the project area to support the 
ERA. 

Review existing reports for site-related physical and 
biological information needed to support the ERA. 

Data Collection to Support Baseline HHRA  

Evaluation of the adequacy of soil samples to 
support the risk assessments will be performed after 
subareas for risk evaluation have been delineated 
and more information is available regarding the 
number, locations, and nature of project-related 
releases.  Vadose soil sampling may include: 
1. Collection and analysis for COPCs of soil 

samples from the 0- to 2-foot depth interval. 
2. Collection and analysis for COPCs of vadose-

zone soil samples from between 0 foot and the 
water table (to a maximum depth of 10 feet). 

3. Collection and analysis for geotechnical 
parameters. 

 
 
 
 
 
 

1. Support evaluation of the human-health risk for the 
construction worker. 

2. Support evaluation of the human-health risk for the 
industrial worker and hypothetical resident. 
 

3. Support modeling of VOC emissions. 

Notes:  
a ongoing groundwater monitoring is planned throughout the RI/FS/ROD process from existing and 

new wells at OU 24; results of this monitoring will be used to assess plume stability and determine 
whether remediation by natural attenuation is a viable option for the site; this monitoring will be 
performed in accordance with the project Groundwater Sampling Work Plan approved by DTSC in 
September 2001 (BEI 2001) 

b investigation, if needed, of the IWPL in the Building 66 area will be performed after completion of 
LNAPL remediation 

c unless analysis for selected analytes is specified, analyses for all COPCs will include full analysis 
suites for VOCs, SVOCs, and metals (including hexavalent chromium) 

(table continues) 
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Table 4-7 (continued) 

Acronyms/Abbreviations: 
CDF – confined disposal facility 
COPC – chemical of potential concern 
DTSC – (California Environmental Protection Agency) Department of Toxic Substances Control 
ERA – ecological risk assessment 
FS – feasibility study 
HHRA – human-health risk assessment 
IWPL – industrial waste pipeline 
LNAPL – light nonaqueous-phase liquid 
OU – operable unit 
PAH – polynuclear aromatic hydrocarbon 
RI – remedial investigation 
ROD – record of decision 
SVOC – semivolatile organic compound 
VOC – volatile organic compound 

4.7.1.1 PASSIVE SOIL GAS 
Passive soil gas samples will be collected in Tier 1 to screen for VOCs as an indicator of 
industrial wastewater releases to soil and groundwater downstream of facilities that used 
solvents.  Although already successfully implemented at IR Site 9, limited passive soil 
gas samples will first be collected near wells with known VOC concentrations in multiple 
areas (including nondetect areas) with different water table depths to demonstrate the 
applicability of the technology in the project area.  Passive soil gas samples will be 
collected in Tier 2 to define the approximate lateral extent of VOC releases identified 
in Tier 1. 

The passive soil gas technology is based on the passive adsorption of volatile 
contaminants in soil gas emanating into a surface flux chamber.  The flux chamber, or 
sample vial, consists of a sorbent material sealed in a fine mesh that is inside a glass vial.  
Typically, a dowel or hand drill can be used to advance through the ground cover.  Soil 
gas samples are collected below ground cover, a few inches into the underlying soil, by 
creating a 3- to 4-inch-deep pilot hole and inserting the sample vial manually.  The soil 
gas concentration gradient increases with depth as it approaches the contamination 
source.  However, to cost-effectively and quickly identify releases from an IWPL, it is not 
necessary to install the sampler to depths greater than 4 inches because of the low 
detection limits (discussed below) (O’Neill, pers. com. 2002).  The space above the 
sample vial is filled (with aluminum foil, cement, or other material that does not interfere 
with the VOC analysis) to reduce the potential for sorption of airborne contaminants.  The 
passive soil gas contractor has stated that sample contamination from short-circuiting 
with ambient air has not been a problem at other sites where samplers were installed a 
few inches into the soil (O’Neill, pers. com. 2002).  Regardless, samples will be collected 
at multiple depths during the initial field demonstration.  Additionally, ambient air blanks 
are collected to aid in data interpretation.  The samples are retrieved by hand after  
72 hours.  Due to the simplicity of the collection technique, passive soil gas sampling has 
the added benefit of allowing collection of a large number of samples over a relatively  
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short amount of time with little equipment or site disruption, and typically is cost- and 
schedule-effective relative to collecting and analyzing soil and groundwater samples. 

Passive soil gas samples are analyzed in a laboratory and provide semiquantitative data.  
Individual analytes (U.S. EPA Method 8260B analytes) are differentiated to identify 
specific VOCs in the subsurface.  Results are semiquantitative and are reported in “ion 
counts” or mass flux for each U.S. EPA method analyte.  While absolute concentrations 
are not determined, nondetect and low- and high-concentration areas have accurately  
been identified using passive soil gas.  Passive soil gas is a sensitive technology, with a 
lower reporting limit for compounds of 25 nanograms.  This means only 25 nanograms of 
a compound need to be collected by the sampler over the exposure period to have a 
positive detection.  Because the passive soil gas technology relies on diffusion of soil gas 
from the subsurface, many factors that can vary over a project area can affect the 
contaminant adsorption (and reported result), including soil type, moisture content, and 
organic content.  Because of this, studies have found that passive soil gas results do not 
always exhibit a direct or consistent proportional relationship with known subsurface 
contaminant concentrations. 

The passive soil gas technology is a field screening technique that provides data 
indicating whether areas are impacted or not impacted by VOCs.  This information will 
be used to determine the placement of soil and groundwater samples in the next tier 
of investigation. 

4.7.1.2 INITIAL SOIL SAMPLING 
Wastewater conveyed by the IWPL also contained SVOCs and metals; however, these 
chemicals are not easily screened.  Therefore, Tier 1 will include collecting initial soil 
samples in areas where VOCs were reportedly not conveyed by the IWPL.  Soil samples 
will be collected adjacent to and below the depth of the pipeline and analyzed for 
chemicals indicative of wastewater discharges from upstream facilities or analyzed for all 
COPC analytical suites where waste stream constituents are not known. 

4.7.1.3 SAMPLE SPACING 
Because samples are collected at a maximum spacing of every 100 feet, the initial sample 
locations are designed to result in a 100 percent confidence level that a release along the 
IWPL 100 feet or greater is identified.  The smallest plume related to releases from the 
IWPL identified to date is approximately 250 feet wide at OU 24.  The confidence level 
to identify a plume smaller than 100 feet in areas where previous investigations identified 
potential defects is increased by collecting samples at a maximum spacing of 50 feet.  
The samples will also target pump stations and areas prone to pipeline leakage, such as 
manholes and pipeline bends. 
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4.7.1.4 REVIEW DATA FROM NON-IWPL SITES 
The optimal approach in identifying additional IWPL releases will also consider 
information from environmental investigations unrelated to the IWPL to help determine 
whether reported contaminant concentrations are related to the IWPL or other sources. 

4.7.2 Operable Unit 20 
The optimal sampling design at OU 20 is a tiered approach.  Tier 1 includes evaluating 
results of recent investigations conducted at OU 20 by IT.  Recent investigations included 
evaluating the presence and concentration of COPCs other than VOCs in groundwater 
and soil.  Recent investigations also included water level measurements to determine 
groundwater direction and hydraulic gradient.  Approximate locations for wells being 
installed during recent investigations are shown on Figure 4-7. 

Tier 2 includes reviewing results of recent investigations and filling data gaps identified 
in Tier 1.  The need for and locations of additional samples will be based on results of 
previous and recent investigations and will be detailed in an addendum to this RI 
Work Plan. 

Tier 3 will include evaluating the adequacy of data and, if needed, collecting additional 
data to complete characterization.  Once subareas are determined, site reconnaissance will 
be performed and a review of ecological surveys pertinent to the project area will be 
performed to support the screening-level ERA.  Tier 3 may also include media sampling, 
modeling, hydraulic testing, and other investigations as required to complete investigation 
of the nature and extent of contamination, and support the risk assessments, removal 
actions, and/or FS, if needed. 

4.7.3 Operable Unit 24 
The sampling design at OU 24 has been optimized by focusing additional sample 
locations in areas to fill data gaps identified from review of previous investigations and to 
respond to California Environmental Protection Agency, Department of Toxic Substances 
Control (DTSC) comments on the OU 24 Groundwater Monitoring Summary Report 
(OHM 2001; responses to comments are attached to the Final Groundwater Sampling 
Work Plan for OU 24, BEI 2001).  Proposed well locations are shown on Figure 4-8.  
Applying a tiered approach will further optimize the sampling design at OU 24. 

Tier 1 includes conducting the necessary RI investigations to fill previously identified 
data gaps.  Tier 1 will determine the concentration of COPCs other than VOCs, determine 
groundwater direction and hydraulic gradient, further define the VOC distribution in the 
central portion of the plume, further define the relationship between the freshwater/ 
saltwater interface zone and the vertical distribution of VOCs, and assess the condition of 
the quaywall below the San Diego Bay waterline. 
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Results of the samples collected from the most downgradient groundwater wells and 
visual observations of the condition of the quaywall below the waterline will be used to 
determine if and where Tier 2 seepage samples through the quaywall will be collected.  
Groundwater quality results will also be used to determine COPCs analyses for seepage 
samples.  However, seepage samples will not be analyzed for SVOCs because the 
quaywall sheet piles are coated with coal tar, which contains SVOCs.  Proposed 
investigations at OU 24 are detailed in Table 4-7. 

Tier 3 will include evaluating the adequacy of data and, if needed, collecting additional 
data to complete characterization.  Once subareas are determined, site reconnaissance will 
be performed and a review of ecological surveys pertinent to the project area will be 
performed to support the screening-level ERA.  Tier 3 may also include media sampling, 
modeling, hydraulic testing, and other investigations as required to complete investigation 
of the nature and extent of contamination, and support the risk assessments, removal 
actions, and/or FS, if needed. 
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Section 5 
FIELD METHODS AND PROCEDURES 
This section specifies standard operating procedures (SOPs) to be used and describes the 
methods and procedures to be followed during field sampling activities.  The SOPs and methods 
presented below are intended to assure that field measurements are consistent and reproducible.  
Sampling preservation, holding, and shipping procedures are also outlined in this section. 

5.1 STANDARD OPERATING PROCEDURES 
The following CLEAN Program SOPs will be used in this investigation (BNI 2003): 

• SOP 2, Drilling Method Evaluation 

• SOP 3, Borehole Logging (FSP, Appendix A1) 

• SOP 4, Soil Sampling (FSP, Appendix A1) 

• SOP 5, Monitoring Well Design, Installation, and Development  
(FSP, Appendix A1) 

• SOP 6, Instrument Calibration and Use (FSP, Appendix A1) 

• SOP 7, Water and Free Product Level Measurement in Wells  
(FSP, Appendix A1) 

• SOP 8, Groundwater Sampling (FSP, Appendix A1) 

• SOP 9, Sample Containers, Preservation, and Handling  
(FSP, Appendix A1) 

• SOP 10, Sample Custody, Transfer, and Shipment  
(FSP, Appendix A1) 

• SOP 11, Decontamination of Equipment (FSP, Appendix A1) 

• SOP 13, Destruction of Boreholes and Wells (FSP, Appendix A1) 

• SOP 16, gINT System:  Borehole and Well Log Data Entry 

• SOP 17, Logbook Protocols (FSP, Appendix A1) 

• SOP 22, Investigation-Derived Waste Management (FSP, Appendix A1) 

• SOP 25, Preparing Quality Assurance Project Plans 

• SOP 26, Preparing Field Sampling Plans 

• SOP 28, Field Change Request 

A summary of the contents of each is included in Section 3.3 of the QAPP  
(Attachment B).  Controlled copies of all CLEAN Program SOPs have been provided to 
SWDIV, DTSC, and U.S. EPA Region 9 by the CLEAN Program Quality Manager.  
Copies of the most relevant SOPs are included in FSP, Appendix A1. 
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5.2 PROJECT PLANNING 
Preparation for fieldwork includes acquisition of services, equipment, permits, NAS 
North Island site approvals, access, and mobilization. 

All investigative work will be coordinated with the ROICC by obtaining site approval for 
work at NAS North Island.  Investigative work at the shoreline, if needed, will be 
coordinated with the schedule of incoming vessels and the Harbormaster.  Since OU 24 is 
an operational air compressor plant and a restricted area with limited access (controlled 
by a locked gate and an on-duty officer), coordination with the on-duty officer will be 
required to assure access to sample locations and the safe operation of equipment.  Three 
wells at OU 24 (653-MW-15A, -15B, -15C) are located within the restricted pier north of 
OU 24.  Access to sample locations within this and other restricted areas, if needed, will 
be coordinated with ROICC.  Sampling in some locations may be constrained by the 
abundance of underground structures (e.g., quaywall support structures) and utilities. 

The CLEAN 3 Program will procure subcontractors for geophysical utility clearance, 
drilling and sampling services, passive soil gas sampling, data validation, laboratory 
analysis, land-surveying services, and diving for activities in San Diego Bay.  Where 
possible, field equipment will be rented or leased, rather than purchased, as a cost/ 
management control. 

Utility clearance permitting includes clearance through the CLEAN 3 safety and health 
program-required geophysical surveys, PWC, and Dig Alert Underground Services Alert 
of Southern California. 

While obtaining permits and paying permit fees are not required for investigations 
conducted under CERCLA, substantive permit requirements must be followed.  Field 
activities for monitoring well boreholes advanced to the groundwater table will be 
conducted in accordance with San Diego County Department of Environmental Health 
(DEH) requirements and completed permits will be submitted to DEH for review.  This 
process typically takes 10 days. 

5.3 UTILITY SURVEY 
Utility surveys will be conducted at investigation areas to locate the IWPL at OU 14 and 
to clear other underground utilities.  To identify SWMU 80 releases, passive soil gas 
samples, which extend a few inches into the subsurface soil, will be collected along the 
IWPL, and initial soil samples will be collected adjacent to and below the IWPL.  
Therefore, the location of IWPL for sampling will be determined by employing an 
underground utility survey.  Underground utility clearance will be completed for all 
subsurface investigation activities.  The area within a 5-foot radius of each proposed 
subsurface sampling location will be cleared, and the location of the IWPL will be 
identified using the following protocol. 

• Find/confirm the latest version of as-built drawings. 

• Perform a site reconnaissance to locate utilities on as-built drawings and to find 
evidence of undocumented utilities. 
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• Mark the proposed sampling locations and the utility lines in the immediate 
vicinity using color-coded surveyor paint. 

• Coordinate utility-locating activities with PWC. 

• Coordinate utility-locating activities with Underground Service Alert. 

• Use ground-penetrating radar (GPR)/electromagnetic (EM) geophysical 
equipment and procedures to assure underground obstruction clearance. 

• After pavement is sawed or cored (if applicable), hand-auger the first 4 to 5 feet 
of each boring, or in the case of direct-push sampling, adjacent to each boring 
before advancing to greater depths with the drilling rig. 

Wherever possible, a transmitter/receiver unit will be attached to the exposed pipe or 
utility to trace metallic pipes or utilities that are either indicated on base utility maps or 
obvious by surface expression.  The location of the utility will be marked on the ground 
using color-coded surveyor paint. 

Except for passive soil gas samples planned for collection along the IWPL, if a utility is 
identified within 3 feet of the proposed sampling/drilling location, the sampling/drilling 
point will be moved and the clearance procedures will be repeated.  The clearance of each 
boring location will be documented in the field logbook. 

In areas where the depth of the IWPL is not currently known and is needed for sampling, 
the depth to the pipeline will be measured in the two manholes along the IWPL closest to 
the planned samples. 

5.3.1 Electromagnetic Induction 
The EM surveys will be conducted using a Geonics EM-31 terrain conductivity 
instrument (or equivalent).  The EM-31 is a frequency-domain EM instrument that 
measures secondary magnetic field effects caused by electrically conductive subsurface 
bodies.  Porosity, saturation, and pore fluid chemistry also affect subsurface conductivity.  
The instrument produces a varying magnetic field that induces alternating currents in the 
subsurface conductors, which produce secondary time-variant magnetic fields measured 
by a receiver on the instrument. 

While primarily an instrument for measuring average terrain ground conductivity, the 
EM-31 is also designed to measure the variation in phase between the primary and 
secondary electromagnetic fields.  This instrument is particularly sensitive in the presence 
of high conductivity (e.g., metallic objects).  The EM-31 instrument has a fixed 
transmitter-receiver separation and, for spatially consistent measurements that can  
be contoured, readings should be taken with the boom in a consistent orientation 
(e.g., parallel to the trackline). 

Data recorded by the EM-31 are contoured to aid in identifying anomalous areas of high 
and low conductivity as well as variations in the signal phase.  Buried objects (e.g., pipes 
and utilities, metal and concrete sumps, and foundations) can be identified by lateral 
discontinuities in conductivity, which can be caused by either the contrasting object 
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conductivity itself or disturbances in the natural variation of ground conductivity from 
utility emplacement or backfill materials.  It is possible to infer the presence of buried 
nonmetallic objects due to the conductivity contrast of the disturbed burial matrix itself.  
Anomalous areas of notably high conductivity generally identify metallic objects; 
concrete sumps with limited metallic content can have either higher or lower conductivity 
compared with surrounding soils.  Saturated soil, especially that with highly conductive 
pore fluids such as saline water, has greater conductivity than dry soil.  Metallic objects, 
both ferrous and nonferrous, can also be directly detected from the variations of the 
phasing between the primary and secondary signals, where the EM-31 acts as a metal 
detector.  With its fixed transmitter-receiver separation, the EM-31 cannot be used to 
specify burial depth of a detected object. 

5.3.2 Magnetometry 
The magnetic survey will be performed using a GEM Systems, Inc., GSM-19 Overhauser 
proton precession “walking” magnetometer or equivalent.  This instrument measures 
changes in the earth’s magnetic field near ferrous objects such as steel or steel-reinforced 
concrete, metallic debris, and metallic pipes. 

The earth’s magnetic field in the continental United States averages between 45,000 and 
60,000 nanoteslas (nT).  The magnetic field varies with time, with normal diurnal 
changes of 25 nT.  Changes as large as 1,000 nT can be observed during magnetic storms.  
Objects containing steel or iron can change the local magnetic field several thousand nT.  
The normal daily field changes will be recorded at a separate base station magnetometer 
located in a magnetically quiet area of low lateral magnetic field gradient.  Readings will 
be collected frequently and used to correct the field data for the diurnal fluctuations in the 
magnetic field, as needed, before contouring. 

Site readings will be obtained at specified grid sample locations and the data contoured to 
identify anomalous areas in the earth’s magnetic field.  The presence of surface metallic 
debris and known or otherwise suspected underground metallic objects will be noted  
and mapped to aid data interpretation.  The contoured data will be reviewed to identify 
local variations in subsurface ferrous material (i.e., the potential presence of buried 
metallic objects). 

Magnetic data are qualitative and useful for identifying the geographic location of 
metallic objects.  However, it is difficult to discern the shape or specific depth of the 
object using only magnetic data. 

5.3.3 Pipe-Locator Tools 
High-performance pipe and cable locators (e.g., Fisher Model TW-6 and Radiodetection 
Model RD400 series or equivalent), ferrous object and ordnance locators (e.g., EG&G 
Geometrics Model G-822L magnetometer or equivalent) and various high-power 
precision metal locators are available and will be considered to augment EM and 
magnetometer surveys in the immediate vicinity of specific drilling and sampling 
locations.  Most of the special utility-locating tools are used for ferrous or nonferrous 
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metallic objects or pipes.  To locate plastic pipes that do not have tracer wires, a plastic 
water pipe locator (e.g., Radiodetection Model RD500 or equivalent) or transmitting 
tracer sonde should be considered, generally in conjunction with a GPR survey.  GPR, 
however, is not recommended here because clayey soils are present and because of the 
observed limited depth of penetration at this site. 
Pipe-locator tools used for utility clearance of specific drilling and sampling locations will 
follow the documentation and methodology procedures required in project specifications. 

5.4 LAND SURVEY 
A registered land surveyor will survey all monitoring wells at the conclusion of field 
activities.  Surveyed locations will be accurate to plus or minus 0.01 foot vertically and 
plus or minus 0.1 foot horizontally and will be referenced to the North American Datum 
1983.  Vertical datum will be reported as MLLW level.  For NAS North Island, MLLW 
datum is 2.89 feet below mean sea level datum.  Monitoring well elevations will be 
measured at a reference point at the north side of the top of each well casing to the nearest 
0.01 foot.  Borings, passive soil gas sampling locations, and relevant cultural features will 
be surveyed using a global positioning system (GPS) and/or by a registered land surveyor. 
Sampling locations, including soil borings, monitoring wells, and soil gas sampling 
locations, will be staked (or marked through another method of identification) and 
identified in the interim between media sampling and land surveying activities. 

5.5 SOIL SAMPLING 
Soil sampling will be conducted during the RI field program using direct-push and 
hollow-stem auger drilling methods.  After the pavement is cored or sawed, the surface 
soil will be sampled if surface soil samples are to be collected, and then the first 4 to  
5 feet bgs will be advanced using a hand auger to reduce the potential of impacting 
underground utilities, if present.  The appropriate drilling technique will then be used to 
advance the boring to the desired sampling depth.  If refusal is encountered repeatedly 
during hand augering and/or other drilling activities, then a nearby, alternative boring 
location will be attempted. 
Figure 1-2 shows the location of the project area.  Figure 4-6 shows proposed soil-
sampling locations for Tier 1 sampling at OU 14.  Soil samples will be collected adjacent 
to and below the IWPL.  If the depth of the IWPL is not known (based on as-built 
drawings) sampling depths at OU 14 will be estimated by measuring the depth of the 
IWPL in nearby manholes.  Sample design for subsequent OU 14 investigation tiers will 
be based on results of Tier 1 and will be included in addenda to the RI Work Plan. 
Soil samples are not proposed for Tier 1 activities at OUs 20 and 24.  If needed, sample 
design for subsequent OUs 20 and 24 investigation tiers will be based on results of Tier 1 
and will be included in addenda to the RI Work Plan. 
Table 5-1 outlines the sampling activities for Tier 1 of the RI field program.  Soil borings 
will be logged and soil will be sampled according to the procedures outlined in SOPs 3 
and 4 (FSP, Appendix A1).  Upon completion of the sampling for each soil boring, the 
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boring will be abandoned in accordance with the procedures outlined in SOP 13 (FSP, 
Appendix A1). 
Although no trenching is proposed in this work plan, the Navy Region Southwest 
Environmental Department, Cultural and Natural Resources Office (CNRSW) must 
approve any potential investigative trenching activities added to the scope of work.  The 
CNRSW may want to observe native sediments.  The point of contact for any such 
approval is Andrew Yatsko, Ph.D., Archaeologist/Cultural Resources Program Manager, 
who can be reached at (619) 524-0033. 
The following subsections outline the proposed soil sampling procedure. 

5.5.1 Direct-Push Sampling 
Soil borings will be advanced during the RI fieldwork using push-type methods.  The 
selected locations will be within the area cleared for utilities before drilling.  If required, 
pavement covering the location will be cored or sawed. 

The direct-push, continuous coring method uses two nested sampling rods driven 
simultaneously to advance the soil boring.  The sampler is usually lined with clear acetate 
or brass/stainless steel liners.  Soil cores are obtained from the large-diameter outer 
sampling barrel, while the small-diameter inner rod serves as a temporary drive-point.  
Both rods are advanced to the top of the desired sample interval, and the inner push rod is 
retracted to the length of the desired sample interval.  After being driven to the bottom of 
the sample interval, the rods are removed with a hydraulic winch, and the sample tube 
is removed. 

The sample core will be inspected and field screened for organic vapors, and then the 
desired sample interval will be removed, capped with Teflon®-lined plastic caps, labeled, 
and placed in a cooler with ice for transport to an off-site laboratory.  Soil samples for 
VOC analyses will be collected using the En Core® or equivalent airtight sampling device 
in accordance with U.S. EPA SW-846 Method 5035.  Field personnel will be trained to 
use the En Core or equivalent sampling method. 

OU 14 Tier 1 soil samples will be collected based on depth of the IWPL.  Soil samples 
will be collected adjacent to and below the IWPL.  Additional samples may be collected 
based on visual indications of contamination (stained soil) and/or elevated organic vapor 
analyzer readings.  As part of Tier 2 at OU 14 and possibly at OUs 20 and 24, if needed,  
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Table 5-1 
Tier 1 Sampling Parameters 

Sampling Method 

Number of 
Sampling 

Points 
Approximate 
Boring Depth

Number of 
Soil Samples 
per Boring 

Number of 
Groundwater 

Samples  
per Well 

Total 
Number  
of Soil 

Samples 

Total 
Number of 

Groundwater 
Samples From 

New Wellsa 

OU 14 Tier 1       
Passive soil gasb 378 A few inches 

into soilc 
378 NA 378 NA 

Push-type soil boring 168 Next to and 
below IWPLd 

168 NA 168 NA 

OU 20 Tier 1  
(no fieldwork during 
Tier 1) 

NA NA NA NA NA NA 

OU 24 Tier 1       
Hollow-stem auger 
boring/shallow 
monitoring well 

2 20 feet bgs NA 1 NA 2 

Hollow-stem auger 
boring/salinity-study 
well 

3 53 feet bgs NA 4 NA 12 

Total 551 NA 546 5 546 14 

Notes:  
a one round of samples will be collected from newly installed wells and 30 existing wells at OU 24 
b one passive soil gas sample will be collected from each location  
c passive soil gas sample depths are anticipated to be a few inches into the subsurface soil; 

however, the actual sample placement depth may be modified based on results of the field 
demonstration described in Section 5.6 

d soil sampling depths at OU 14 will be determined by measuring the depth of the IWPL in nearby 
manholes 

Acronyms/Abbreviations: 
bgs – below ground surface 
IWPL – industrial waste pipeline 
NA – not applicable 
OU – operable unit 
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groundwater samples may be collected from borings after soil samples are collected to 
assess in situ groundwater quality. 

After collection of samples, the boreholes will be filled completely with an approved 
sealing material, using an approved method as defined in the Department of Water 
Resources (DWR) Bulletin 74-90.  DWR-approved sealing materials include neat cement, 
bentonite, or bentonite-cement mixture (DWR 1990).  Detailed subsurface soil sampling 
procedures are specified in SOP 4. 

5.5.2 Hollow-Stem Auger Drilling 
Installation of monitoring and salinity study wells is proposed as part of the Tier 1 
investigation at OU 24.  After completion of soil sampling at the direct-push locations 
and evaluation of soil and in situ groundwater analytical data at OU 14, groundwater 
monitoring wells may be proposed.  Additional monitoring wells may be proposed at 
OUs 20 and 24, based on Tier 1 and/or Tier 2 results.  A hollow-stem auger will be used 
to drill the well borings and to sample the soil. 

The selected locations will be within the area cleared for utilities before drilling.  If 
required, pavement covering the location will be cored or sawed. 

The hollow-stem auger method involves use of truck-mounted, hollow-stem, continuous-
flight augers.  The auger flights used by the rig will have a nominal outside diameter of 
10 inches.  The drilling technique refers to use of a continuous-flight and lead auger with 
a cutter head at the bottom.  As the cutter head rotates and advances the hole, the soil 
cuttings are lifted to the surface on the flights.  At designated intervals, the center plug 
will be removed from the cutter head to allow for the collection of soil samples with a 
modified California sampler (split-spoon sampler) equipped with stainless steel sleeves. 

The boreholes will not be filled, but will be used to construct new monitoring wells as 
discussed in Section 5.5. 

The truck-mounted hollow-stem auger method was selected for the field sampling 
activities at monitoring well locations because: 

• the auger keeps the borehole open during sampling, 

• no fluids are injected into the borehole by this method, 

• relatively undisturbed samples can be collected, and 

• groundwater monitoring wells can be constructed inside the augers. 

5.6 PASSIVE SOIL GAS SAMPLING 
Passive soil gas sampling will be conducted along the IWPL (OU 14) as part of the Tier 1 
investigation using EMFLUX collectors (Figure 5-1).  Passive soil gas sampling may also 
be used to define the approximate extent of VOC-impacted areas during the OU 14  
Tier 2 investigation.  The selected locations will be within the area cleared for utilities 
before drilling. 
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A field demonstration will be performed at the beginning of Tier 1 passive soil gas 
sampling.  The demonstration will involve collecting passive soil gas samples at multiple 
depths into the subsurface near wells with known VOC concentrations.  Demonstration 
samples will be collected in multiple areas with different water table depths.  After results 
of the field demonstration samples are reviewed, the remainder of the Tier 1 passive soil 
gas samples will be collected.  Ambient air blanks will also be collected during the 
field demonstration. 

Beacon Environmental Services, Inc. (Beacon), and CLEAN field crews will conduct 
passive soil gas sampling in accordance with standard field sampling procedures 
(Beacon 2001).  Passive soil gas field sampling kits will be provided by Beacon.  It is 
anticipated that passive soil gas samplers will be placed 4 inches into the subsurface; 
however, the actual placement depth may be modified based on results of the field 
demonstration.  Holes below surface covering (e.g., asphalt, cement) will be created using 
a slide hammer and 0.5-inch-diameter metal-pointed stake at each sampling location.  The 
metal stake will be removed and the collector will be inserted with the capped end 
pointing down.  The collector will be pushed completely into the hole (twisted clockwise 
to prevent the sampling cap from coming off) until it is buried approximately 1 inch bgs. 

If passive soil gas sample collectors need to be installed in paved areas, asphalt and/or 
concrete will be cored and bare soil drilled using a rotary hammer drill or comparable 
equipment.  When the hole through concrete/asphalt/gravel has been completed, an 8-inch 
length of 3/4-inch-inside-diameter copper pipe will be lowered into the upper portion of 
the sample hole.  Any portion of pipe above grade will be cut flush with the ground 
surface using a copper pipe cutter.  With the tapping dowel and a hammer, the pipe will 
be pushed or tapped into the base of the drilled hole, creating a snug fit.  The collector 
will then be installed, open end down, into the copper pipe and the end of the wire bent so 
that it rests just below the top of the pipe.  The top of the hole will be plugged with 
aluminum foil and the aluminum foil pushed down with the tapping dowel so the foil  
forms a seal on the copper pipe.  If sampling through asphalt or concrete, the hole will be 
covered to grade with a 0.25-inch-thick concrete patch.  Asphalt or other material that 
potentially could interfere with the VOC analysis will not be used as a surface patch over 
the sampler.  Sample locations will be marked; GPS coordinates will also be taken to 
relocate collectors for removal and laboratory analysis. 

Passive soil gas collectors will be removed from the ground after 72 hours in accordance 
with SOPs developed by Beacon (2001) and shipped to the laboratory for VOC analysis.  
After samplers are removed, the boring will be backfilled to grade with asphalt or concrete. 

5.7 MONITORING WELL CONSTRUCTION AND DEVELOPMENT 
Based on the geology and previous monitoring wells constructed at the site, it is 
anticipated that boreholes and monitoring wells will be drilled using a truck-mounted 
drill rig equipped with 10-inch-outside-diameter hollow-stem augers.  Monitoring wells 
will be constructed with 4-inch-diameter, Schedule 40 polyvinyl chloride casing. 
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The selection of the screen length is based on the following objectives: 

• construction of shallow water table monitoring wells 

• construction of salinity study wells 

Based on the subsurface sediments encountered, the monitoring well screen length  
will be designed to avoid dilution and kept to the minimum length appropriate for 
intercepting a contaminant plume.  The water table monitoring wells will be designed 
with 15-foot screens to allow for a screen length of 10 feet in the saturated zone and for 
seasonal or tidal groundwater fluctuations (in accordance with County of San Diego Site 
Assessment and Mitigation Division [SAM] Manual [DEH 2002]; Appendix B, p. B-16; 
DTSC 1995a, p. 26; and SOP 5 [FSP, Appendix A1]).  The salinity study monitoring 
wells will be designed for a screen length of 30 feet to allow for estimating the vertical 
distribution of salinity measurements and VOC concentrations. 

The filter pack selected for the SWMU 80 proposed monitoring wells will be determined 
based on geotechnical sieve analyses performed on site-specific soil samples.  Per 
Driscoll (1995), the grading of the filter pack is selected on the basis of the sieve analysis 
for the layer of the finest material.  Following the methodology proposed by Driscoll 
(1995), DTSC (1995a), SOP 5 (FSP, Appendix A1), the County of San Diego SAM 
Manual (DEH 2002), and the sieve analysis data from the OU 24 monitoring wells, the 
calculated filter pack and corresponding slot size is #2/16 and 0.010, respectively, using a 
uniformity coefficient of less than 2.5 (Table 5-2).  The selected well screen size will be 
designed to hold back 85 to 100 percent of the filter pack materials.  For wells installed 
during subsequent SWMU 80 investigation tiers, selection of screen size and filter pack 
will be based on results of site-specific geotechnical samples using the same method 
described above and will be provided to DTSC in an addendum to the RI Work Plan. 

The filter pack will be placed in the annular space through the auger as the auger is slowly 
lifted to prevent bridging.  The filter pack will extend approximately 2 feet above the top 
of the screened interval, and the well casing will be surged using a vented surge block to 
facilitate maximum settling of the filter pack.  Figure 5-2 shows a schematic of proposed 
monitoring well construction and well completion details. 

As per the County of San Diego SAM Manual (DEH 2002) guidelines for construction of 
monitoring wells, upon placement and settling of the filter pack, a minimum 3-foot-thick 
annular seal will be constructed using bentonite pellets hydrated in place with potable 
water.  Coated bentonite pellets that could potentially contain contaminants that may 
interfere with groundwater analyses, will not be used.  The bentonite pellets will be well 
hydrated using potable drinking water.  In addition, the column of bentonite seal will be 
primarily in the saturated zone in the water table monitoring wells.  Although it is 
possible that a portion of the bentonite seal may extend into the unsaturated zone in some 
monitoring wells, the bentonite will be well-hydrated during emplacement and kept 
hydrated with the grout seal emplaced in the upper 3 feet of the monitoring wells.  The 
well-hydrated bentonite seal will be allowed to cure for at least 4 to 24 hours prior to 
emplacement of the grout seal as recommended by DTSC guidelines (DTSC 1995) and  
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Table 5-2 
Filter Pack Analyses, Monitoring Well 653-MW13 (OU 24) 

Sample ID 
Monitoring 

Well ID 
Sample Depth 

(feet bgs) 

70 Percent  
Retained  

(mm) D70a ×××× 6 D70a ×××× 10 

Median  
Grain Size  

(mm) D50b ×××× 3 D50b ×××× 5 

18310-754A 653-MW13 10.5–11.0 0.125 0.75 1.25 0.155 0.465 0.775 

18310-755A 653-MW13 25.5–26 0.125 0.75 1.25 0.157 0.471 0.785 

18310-756 653-MW13 45.5–46 0.074 0.444 0.74 0.140 0.42 0.79 

Average   0.108 0.648 0.151 0.151 0.452 0.783 

Filter Pack and 
Screen Size 

— — #2/16 with 0.010 slot size screen using a 
uniformity coefficient of less than 2.5 

#2/16 with 0.010 slot size screen using a 
uniformity coefficient of less than 2.5 

Source: 
OHM, Groundwater Monitoring Report, March 2001, Appendix F 

Notes: 
a D70 = 70 percent grain size 
b D50 = 50 percent grain size 

Acronyms/Abbreviations: 
bgs – below ground surface 
mm – millimeter 
OU – operable unit 
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the County of San Diego SAM Manual (DEH 2002).  The surface seal will consist of a 
minimum of 3 feet Class A concrete.  The monitoring well construction diagram for the 
proposed water table monitoring wells and salinity wells will be submitted to the San 
Diego County DEH as part of the permitting process.  The County of San Diego Site 
Assessment and Mitigation Program well permit division will be contacted if depth to 
groundwater is shallower than expected and if the depth of the concrete surface seal is 
modified.  All well construction materials will be inspected for integrity and cleanliness 
when delivered to the site and, if necessary, cleaned before use. 

Each well surface completion will consist of a traffic-rated vault that is set in concrete.  
The top of the well casing will be secured with a watertight, locked well cap to deter 
unauthorized entry.  The well designation will be marked on the well vault using steel die 
stamps.  Figure 5-2 shows a schematic of proposed monitoring well construction and well 
completion details. 

The new wells will be developed to improve hydraulic conductivity between the wells 
and the surrounding formations.  Well installation and development will be performed in 
accordance with SOP 5 (FSP, Appendix A1), the County of San Diego SAM Manual, and 
DTSC (1995b).  The groundwater will be collected during development and measured for 
the following parameters: turbidity (NTU), pH, temperature, electrical conductivity, and 
dissolved oxygen (Section 5.8.2).  The following information will be recorded for each 
groundwater sample collected during well development:  well name/number, date/time of 
construction, borehole diameter and well casing diameter, well depth, casing length, 
screened intervals, filter pack pore volume, well development date, well development 
times, method of development, volume of water removed, pumping rate, well casing 
volume removed, and any additional field observations that may be observed during well 
development.  A minimum of five casing volumes and stabilization of parameters will  
be required for well development.  The well development form is included in SOP 5 
(FSP, Appendix A1). 

Per SOP 5 (FSP, Appendix A1) and the County of San Diego SAM Manual (DEH 2002), 
the well development form will be completed for each well to include the following 
information: 

• description of development method used 

• date and duration of development 

• quantity of water removed 

• quantity and type of anything (including water) added during drilling 
and development 

• qualitative description of well water at completion of development  
(e.g., cloudy, clear) 

Monitoring well drilling and field activities will be conducted in accordance with the 
County of San Diego SAM Manual (DEH 2002) and all sections of SOP 5, including 
work site cleanup procedures, record keeping procedures, the driller record procedures, 
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preparation of daily field logs, well construction diagrams, completion of well 
development records per the well development form in FSP Appendix A1, and submittal 
of well permit application deliverables to the well permitting agency. 
Development will be performed using a well development rig capable of bailing,  
surging, and pumping groundwater.  Development water will be contained in 55-gallon 
drums or rig-mounted holding tanks and transported to the investigation-derived waste 
(IDW) temporary storage area to be set up during field mobilization.  IDW management 
procedures are described in the IDW Management Plan (Attachment C of the RI 
Work Plan). 
Well permits will be obtained from DEH, and a minimum of 48 hours advance notice will 
be given to DEH before drilling activities begin. 
In accordance with SOP 8 guidelines (FSP, Appendix A1), monitoring wells will be 
purged prior to sampling using a low-flow bladder pump or equivalent purging method.  
Dedicated bladder pumps will be installed in the proposed OU 24 water table monitoring 
wells.  If dedicated pumps are used in other project wells installed in future investigation 
tiers, the criterion for selecting wells for installation of dedicated pumps will be based on 
groundwater yield and data needs.  Low yield wells that cannot produce an adequate volume 
of water for pumping (micropurging must sustain a yield of 0.1 to 0.5 liter per minute) will 
not have dedicated pumps installed. 

5.8 GROUNDWATER SAMPLING 
Groundwater samples will be retrieved during the RI using the HydroPunch or equivalent 
sampling method and conventional sampling from the water table monitoring wells.  As 
mentioned in Section 5.5.1, groundwater samples may also be collected from soil borings 
advanced by auger drilling methods.  Diffusion sampling may be utilized for sampling for 
VOCs in future investigation tiers (Section 5.8.3).  The following subsections outline the 
groundwater sampling procedures. 

5.8.1 HydroPunch or Equivalent Sampling 
HydroPunch or Discrete Point-Interval Sampling (DPIS) is effective for collecting zone-
specific and vertical profile samples (DEH 2002). 
One HydroPunch or equivalent groundwater sample will be collected from direct-push 
soil borings in accordance with County of San Diego SAM Manual (DEH 2002) 
guidelines for DPIS during the Tier 2 investigation at OU 14.  HydroPunch or equivalent 
samples of shallow groundwater will be retrieved at depths of approximately 2 feet below 
the water table.  The final location of a HydroPunch or equivalent sample may be 
changed by the on-site geologist based on visual observation and professional judgment 
in the field.  Deeper HydroPunch or equivalent samples may be retrieved based on results 
of initial samples. 
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HydroPunch or equivalent groundwater sampling will be performed using a direct-push 
rig.  The hydraulic/percussion drive-point will be pushed downward to the desired 
sampling depth, and then the HydroPunch or equivalent will be retracted to allow 
groundwater to flow through the screen and into the sampling tip.   

In accordance with County of San Diego SAM Manual (DEH 2002) guidelines for DPIS 
sampling, groundwater samples will be collected in laboratory-supplied sample 
containers at a low flow rate to minimize volatilization of potential analytes.  Sample 
containers will be labeled, placed inside a chest cooled to approximately 4 degrees 
Celsius, and shipped to the laboratory for analysis.  The HydroPunch or equivalent 
method has a sacrificial point that will be left in place as the screen assembly is pulled to 
the surface. 

Although the mechanism for collecting a DPIS groundwater sample is different than  
the low-flow bladder pumps used in the monitoring wells, all presampling and 
postsampling procedures will follow DTSC (1995b), the County of San Diego SAM 
Manual (DEH 2002), and the SOPs (FSP, Appendix A1) including the following:  

• SOP 6, Instrument Calibration and Use 

• SOP 8, Groundwater Sampling 

• SOP 9, Sample Containers, Preservation, and Handling 

• SOP 10, Sample Custody, Transfer, and Shipment 

• SOP 11, Decontamination of Equipment 

5.8.2 Monitoring Well Sampling 
Groundwater samples and water-level measurements will be taken a minimum of  
72 hours after well development.  Groundwater samples will be collected from the 
existing and new monitoring wells in accordance with procedures outlined in SOP 8  
(FSP, Appendix A1).  Although it is not anticipated that floating free-phase product will 
be associated with SWMU 80 releases, groundwater samples will be collected from 
monitoring wells that do not have floating free-phase product.  In wells without dedicated 
pumps, visual free-phase product monitoring will be conducted using a Teflon bailer 
before purging each well for the initial sampling. 

Depth to groundwater will be measured in existing and new monitoring wells before 
purging and sampling.  The total well depth will be measured periodically.  Groundwater 
depths will be measured using an electronic water-level meter and, if warranted, a 
groundwater/product-interface probe.  Water level measurements will be taken in 
accordance with SOP 7 (FSP, Appendix A1).  If free product is observed during the initial 
sampling, wells containing free product will not be purged, but a sample of the product 
will be collected and submitted to a laboratory for analysis.  The remaining wells will be 
purged before sampling to assure that representative formation water is retrieved. 
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In accordance with SOP 8 guidelines, the salinity study and monitoring wells will be 
purged prior to sampling using a low-flow bladder pump or equivalent purging method.  
Field water-quality parameters will be measured during purging.   

Before beginning well sampling field activities, borehole volumes will be estimated based 
on depth to groundwater.  Purging will continue until three consecutive measurements 
have stabilized within the following parameters: 

• pH ± 0.1 

• conductivity within 3 percent 

• oxidation-reduction (redox) within ± 10 millivolts 

• turbidity and dissolved oxygen within ± 10 percent 

• temperature + 1 °C 

The flow rate during purging will be maintained between 0.1 and 0.5 liter per minute.  
The goal is minimal drawdown (less than 0.1 meter) during purging.  The purpose of the 
salinity study monitoring wells at OU 24 is to: 

• determine the Freshwater/Saltwater Interface in the vicinity of OU 24, and 

• estimate the vertical distribution of salinity measurements and VOCs within the 
screened portion of the water column. 

Salinity will be measured using a temperature/salinity probe and recorded with an 
accuracy of 0.1 parts per thousand (ppt).  Salinity measurements will be recorded by 
carefully lowering a calibrated temperature/salinity probe in each salinity study well.  
Salinity measurements will be recorded in ppt at 1-foot depth intervals until a change in 
salinity of greater than 0.1 ppt is detected.  Subsequently, the salinity probe measurements 
will be recorded at 0.2-foot-depth intervals.  Salinity measurements will be used to assess 
the effect of density changes (due to density differences between freshwater and 
saltwater) on the vertical distribution of VOCs in groundwater.  

Groundwater samples will be collected from the salinity study wells and analyzed for 
VOCs at the following depths: 

• approximately 4-feet above the freshwater/saltwater interface 

• the freshwater/saltwater interface 

• approximately 4-feet below the freshwater/saltwater interface 

• approximately 10-feet below the freshwater/saltwater interface or within 1-foot 
of the bottom of the screen 

Groundwater samples will be collected from the salinity wells using a low-flow sampling 
technique (employing low-flow bladder pumps).  The bladder pump will be carefully 
lowered to the desired sampling depth.  The flow rate during purging will be maintained 
between 0.1 and 0.5 liter per minute.  The goal is minimal drawdown (less than  
0.1 meter) during purging.  Samples will be collected at each depth after field parameters 
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have stabilized (pH ± 0.1, conductivity within 3 percent, oxidation-reduction [redox] 
within ± 10 millivolts, turbidity and dissolved oxygen within ± 10 percent, and 
temperature + 1 °C).  Once a sample is collected, the pump will be carefully lowered to 
the next sample depth. 

Samples collected from the water table monitoring wells will be analyzed for parameters 
listed in Table 5-5.  Both filtered and unfiltered samples will be collected for metals 
analyses.  Groundwater samples collected for dissolved metals analysis will be field 
filtered using an in-line 0.45-micron filter, per DTSC (1995b) methods and SOP 8 
(FSP, Appendix A1). 

5.8.3 Diffusion Well Sampling 
Diffusion sampling may be used to collect VOC groundwater samples in future 
investigation tiers.  A comparative side-by-side sampling study was conducted by the 
USGS (Vroblesky and Peters 2000; Appendix E), which compared diffusion, bladder 
pump, and peristaltic sampling.  The study suggests a good correlation in comparing 
VOC concentrations from groundwater samples obtained by using low-flow (bladder 
pumps) sampling methods and diffusion samplers.   

If groundwater samples are collected using diffusion sampling, during the first sampling 
event 10 percent of the total quantity of diffusion samples will also be collected using a 
low-flow bladder pump.  These groundwater samples will be compared to evaluate the 
correlation between diffusion sampling and low-flow bladder pumps.   

Each diffusion sampler will consist of a 2-inch-diameter, low-density polyethylene (LDPE) 
tube heat-sealed at both ends, containing deionized water, and will have a line to secure the 
sampler to the well (Figure 5-3).  On the outside of each sampler, an LDPE mesh will 
provide abrasion protection.  The line will be secured to the top of the well casing to prevent 
the diffusion sampler from shifting during the equilibration period. 

The samplers will be attached to a weighted stainless steel line by plastic cable ties, wire 
ties through a knot, or stainless steel clamps at depths of the target zones, and end-to-end 
along a vertical profile within the screened interval.  Diffusion samplers will be allowed 
to equilibrate within the screened interval for approximately 2 weeks.    The samplers will 
be recovered by removing them from the wells, cutting open the LDPE tube, and gently 
pouring the contents into 40-milliliter glass sampling vials with Teflon caps. 

5.9 QUAYWALL INSPECTION 
Divers will be subcontracted to conduct a visual inspection of the quaywall face below 
the San Diego Bay waterline downgradient of OU 24 to assess its condition.  If visibility 
is adequate, portions of the quaywall will be documented by photographs and/or video.  
Following the inspection, a decision will be made whether to consider collecting seepage 
samples for VOC analysis. 
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5.10 SEEPAGE SAMPLING 
Seepage sampling will be conducted using a dome-type sampler, if corrosion and/or 
damage to the wall is observed during the quaywall inspection and if contaminants above 
investigative screening levels are present in the most downgradient wells at OU 24.  
Seepage samples will be analyzed for those contaminants that exceed investigative 
screening levels.  Seepage samples will not be analyzed for SVOCs because of likely 
interference from the coating of coal tar, which is composed of SVOCs, on the face of 
the quaywall. 

5.11 MEAN GROUNDWATER LEVEL STUDY 
In accordance with County of San Diego SAM Manual (DEH 2002) guidelines, a 
minimum of 72 hours after well development, water levels will be measured.  Because 
SWMU 80 is within the tidal influence, mean groundwater levels will be evaluated at  
OU 24 using pressure transducers and data loggers in accordance with CLEAN Program 
SOP 7 (FSP, Appendix A1).  The study will consist of the installation and operation of 
pressure transducers in selected on-site monitoring wells at OU 24.  The transducers will 
collect water level data every 15 minutes for a period of 72 hours.  A total of 11 wells 
will be used for the mean groundwater level study (Table 2-2).  Two well clusters 
(MW-18 A,B,C and MW-15 A,B,C) will be employed to assess vertical hydraulic 
gradients.  Up to six additional water table (A-zone) wells (S2-MW-06, MW-11, 
MW-14A, MW-15A, MW-16A, and MW-17A) will be used to calculate the average 
shallow horizontal hydraulic direction and gradient. 

5.12 DECONTAMINATION OF SAMPLING EQUIPMENT AND 
DISPOSAL OF CONTAMINATED MATERIALS 
Sampling equipment will be decontaminated between sampling locations in accordance 
with SOP 11 (FSP, Appendix A1).  Disposable sampling equipment (e.g., surgical gloves, 
laboratory-provided sample containers, and disposable groundwater sampling equipment) 
will be used once and then placed with used personal protective equipment for disposal. 
Decontamination of sampling equipment (e.g., flow cell, nondedicated tubing, and 
measurement equipment) will be performed by: 

• washing with a nonphosphate detergent, 

• rinsing with potable water, 

• rinsing with deionized water, and 

• air drying. 

Equipment that will not be used immediately following decontamination will be wrapped 
in unused plastic bags. 
All IDW materials will be contained and stored in the designated interim IDW storage 
area, as discussed in Attachment C.  
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5.13 SAMPLE CONTAINERS 
Sample containers will be selected in accordance with the U.S. EPA Region 9 Quality 
Assurance Management Section (U.S. EPA 1992b).  Sample container selection for 
CTO-0016 will be in accordance with SOP 9 (FSP, Appendix A1) and Section 4.3 of the 
QAPP (Attachment B). 
Sample containers, preservatives, and holding times for the proposed passive soil gas, 
soil, and groundwater samples are listed in Tables 5-2, 5-3, and 5-4, respectively.  Soil 
samples for VOC analyses will be collected in accordance with U.S. EPA SW-846  
Method 5035.  Soil samples will be collected in an En Core or equivalent airtight 
sampling device.  Soil samples for other analyses will be collected in new, clean stainless 
steel liners.  Preservatives for soil samples, when required, will be added to the sample 
container by the laboratory before shipment to the field.  Sample containers with caps 
(e.g., glass jars, amber bottles, or polyethylene bottles) will be shipped to the user with 
sample coolers in protective cardboard cartons or other wrapping.  Groundwater and QC 
samples will be collected in laboratory-provided sample containers listed in Table 5-5. 
Groundwater samples for VOC analyses will be contained in 40-milliliter volatile organic 
analysis glass vials.  Groundwater samples for target analyte list (TAL) metals and 
hexavalent chromium analyses will be contained in 1-liter polyethylene bottles.  All other 
groundwater samples will be stored in 1-liter amber glass bottles.  Sample containers for 
water will be provided by the approved laboratory. 

5.14 SAMPLE PRESERVATION 
Samples will be preserved in accordance with U.S. EPA Contract Laboratory Program 
(CLP) protocols (U.S. EPA 1992b) and United States Department of Transportation 
regulations (49 Code of Federal Regulations).  Field and associated QC samples 
requiring cooling will be maintained at approximately 4 degrees Celsius until shipment to 
the laboratory.  The required preservation method for groundwater and associated QC 
samples is as follows. 

• Aqueous samples for VOC analyses will be preserved with two drops of 
1:1 hydrochloric acid (reagent grade) per 40-milliliter glass vial. 

• Aqueous samples for TAL metals and lead analyses will be preserved with 
5 milliliters of 0.1 molar nitric acid (reagent grade) per 1-liter polyethylene 
bottle.  Aqueous samples for hexavalent chromium analyses do not require 
addition of preservatives and will be collected in 1-liter polyethylene bottles. 

• Aqueous samples for SVOC analysis do not require addition of preservatives 
and will be collected in 1-liter amber glass bottles. 

Tables 5-3 and 5-4 list the preservation and holding times for soil and groundwater 
samples, respectively.  Detailed sample preservation methods are discussed in SOP 9 
(FSP, Appendix A1). 
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Table 5-3 
Analytical Methods, Containers, Preservation, and Holding Times 

for Analytes for Soil Gas Samples 

Analytes 
U.S. EPA 
Method* Container Preservation Holding Time 

Volatile organic compounds 8260B 1 EMFLUX collector None 28 days (analyze) 

Note: 
* rationale for method selection is explained in Table 4-5 

Acronym/Abbreviation: 
U.S. EPA – United States Environmental Protection Agency 

Table 5-4 
Analytical Methods, Containers, Preservation, and Holding Times 

for Analytes for Soil Samples 

Analytes Method* Container Preservation Holding Time 

Volatile organic 
compounds 

U.S. EPA 8260B 3 En Core or equivalent 
airtight coring device  

Cool to 4 °C, 
freeze at lab 

48 hours (analyze) 

Semivolatile organic 
compounds 

U.S. EPA 8270C 
low level 

6-inch stainless steel/ 
brass liners or acetate tubes

Cool to 4 °C 7 days (extract) 
40 days (analyze) 

     
Target analyte list metals U.S. EPA 

6010B/7000 
6-inch stainless steel liners 
or acetate tubes 

Cool to 4 °C 6 months 
28 days for mercury

Hexavalent chromium U.S. EPA 7196A 6-inch stainless steel liners 
or acetate tubes 

Cool to 4 °C 30 days 

Lead U.S. EPA 7421 6-inch stainless steel liners 
or acetate tubes 

Cool to 4 °C 6 months 

Geotechnical analysis Various ASTM 6-inch stainless steel/brass 
liners or acetate tubes 

None None 

Note: 
* rationale for method selection is explained in Table 4-5 

Acronyms/Abbreviations: 
ASTM – American Society for Testing and Materials 
°C – degrees Celsius 
U.S. EPA – United States Environmental Protection Agency 
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Table 5-5 
Analytical Methods, Containers, Preservation, and Holding Times for 

Analytes for Groundwater Samples 

Analytes/Parameters Methoda Container Preservation 
In-Line 

Filtration 
Holding 

Time 

Analytes      
Volatile organic 
compounds 

U.S. EPA 
8260B 

40-mL VOA glass 
vial 

HCl; cool to 4 °C None 14 days (analyze) 
(7 days without 
preservative) 

Semivolatile organic 
compounds 

U.S. EPA 
8270C low 
level 

2 × 1-liter amber 
glass bottle 

Cool to 4 °C None 7 days (extract) 
40 days (analyze) 

Target analyte list for 
total metals (unfiltered) 

U.S. EPA 
6010B/7000 

1-liter polyethylene 
bottle 

HNO3; cool to 
4 °C 

None 6 months (analyze) 
28 days for mercury 

Target analyte list for 
total dissolved metals 
(filtered) 

U.S. EPA 
6010B/7000 

1-liter polyethylene 
bottle 

HNO3; cool to 
4 °C 

0.45 µm 
filter 

6 months (analyze) 
28 days for mercury 

Hexavalent chromium U.S. EPA 
7196A 

1-liter polyethylene 
bottle 

Cool to 4 °C None 24 hours (analyze) 

Natural Attenuation 
Parameters 

     

Dissolved gasesb U.S. EPA  
RSK-175 

Three 12-mL glass 
vials with Teflon 
septa  

H2SO4; cool to 
4 °C 

None None 

Hardness U.S. EPA 
310.1 

500-mL 
polyethylene bottlec 

Cool to 4 °C None 14 days 

Anionsd U.S. EPA 
300.0 

1-liter polyethylene 
bottlee 

Cool to 4 °C None 48 hours 

Sulfide U.S. EPA 
376.1 

1-liter polyethylene 
bottle 

NaOH pH > 9;  
cool to 4 °C 

None None 

Total organic carbon U.S. EPA 
9060 

500-mL 
polyethylene bottle 

HCl, H2SO4, or 
H2PO4 to pH < 2; 
cool to 4 °C 

None 28 days 

Field parameterse In field None None None None 

Notes: 
a rationale for method selection is explained in Table 4-5 
b samples for dissolved gases include methane, ethane, and ethene 
c one single 500-mL polyethylene bottle will be filled for hardness and total organic carbon 
d anions include chloride, nitrate, and sulfate 
e field parameters include turbidity, pH, temperature, specific conductance, ferrous iron, 

oxygen/reduction potential, and dissolved oxygen 
(table continues) 
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Table 5-5 (continued) 

Acronyms/Abbreviations: 
°C – degrees Celsius 
FSP – field sampling plan 
HCl – hydrochloric acid 
HNO3 – nitric acid 
H2PO4 – phosphoric acid 
H2SO4 – sulfuric acid 
mL – milliliter 
NaOH – sodium hydroxide 
PAH – polynuclear aromatic hydrocarbon 
U.S. EPA – United States Environmental Protection Agency 
VOA – volatile organic analysis 

5.15 SAMPLE PACKAGING AND SHIPMENT 
Samples to be shipped to the selected project laboratory will be accompanied by  
the appropriate sample transfer and shipment paperwork as described in SOP 10 (FSP, 
Appendix A1).  Chain-of-custody forms and custody seals will be used to document 
possession and help prevent tampering of samples during shipment to the laboratory.  The 
field investigation crews will prepare all samples for shipment to the laboratory, per the 
procedures specified in the applicable SOPs, via common carrier.  Samples will be 
packaged properly and dispatched to the designated laboratory (or laboratories) for 
analysis.  The method of shipment, courier name, and other pertinent information will be 
entered on the chain-of-custody forms.  Additional sample splits for Navy or agency 
archiving will be taken with sample containers provided by others. 

The field teams will package the samples for shipment as follows. 
1. Attach a sample label to each sample container. 

2. Place custody seals on the sample container. 

3. Wrap all glass containers in foam sheet or bubble wrap and place them in 
zip-lock bags. 

4. Pack the cooler with ice that is double bagged to prevent leakage during 
shipment. 

5. Place the completed chain-of-custody forms in a plastic zip-lock bag and tape it 
to the inside of the cooler lid. 

6. Secure the cooler with custody seals. 

7. At the end of each day or when a cooler is filled, the field crew will ship the 
samples to the laboratory via project vehicle and common carrier. 

Samples shipped by delivery courier will be in accordance with SOP 10 (FSP, 
Appendix A1). 
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5.16 SAMPLE DOCUMENTATION 
This section describes the use of all paperwork, including field logbooks, record logs, 
sample paperwork, chain-of-custody forms, and custody seals. 

5.16.1 Field Logbooks 
A controlled, permanently bound field logbook will be maintained by the senior 
representative.  The field logbook will be used to record details such as weather 
conditions, chain of custody, boring or excavation locations, sampling events, depth to 
groundwater, and presence or absence of floating product.  All entries will be made using 
waterproof ink and will be signed and dated.  Any and all errors made in the field logbook 
will be corrected with a single line drawn through the error and the correct information 
written in.  The correction should be initialed and dated.  The field logbook will be kept 
as a permanent record of sampling activities.  When the field logbook is completed, it 
will become part of the permanent project record.  Field logbooks are also discussed in 
Section 5.1.1, Attachment B, QAPP. 

5.16.2 Documents and Chain of Custody 
Sample identification documents will be prepared so that sample identification and chain 
of custody are maintained and sample disposition is controlled.  Sample documents will 
be completed with waterproof ink. 

Official custody of samples will be maintained and documented from the time of sample 
collection until the validation of analytical results.  The chain-of-custody record is the 
document that records the transfer of sample custody. 

Once samples are received at the laboratory, it will be the responsibility of laboratory 
personnel to acknowledge receipt of samples, record the temperature within the shipping 
cooler, and verify that the containers have not been opened or damaged.  It will also be 
the responsibility of laboratory personnel to maintain custody and sample tracking records 
throughout sample preparation and analysis.  A copy of the chain-of-custody record will 
be sent to the CLEAN Program office at the completion of analytical work.  Field and 
laboratory chain-of-custody are also discussed in Section 5.1.4 and 5.2, respectively, of 
Attachment B, QAPP. 

5.16.3 Sample Labels 
A label will be affixed to every sample container.  The label will include: 

• project number, CLP case number, and special analytical services number 
(if applicable); 

• sampling location; 

• CLP sample number (if available) and CLEAN sample number; 

• collector’s initials (not preprinted); 

• collection date and time; 
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• type of preservations for each analysis; 

• analyses to be performed; and 

• any special instructions. 

Detailed sample custody, transfer, and shipment procedures can be found in the SOP 10 
(FSP, Appendix A1). 

5.16.3.1 LABORATORY SAMPLE IDENTIFICATION NUMBER 
Samples will be identified according to the laboratory sample identification numbering 
system described below.  A unique ten-character identification number, consisting  
of a four-digit CTO-based number, a four-character sample number, and a two-digit 
sequential container number will independently identify sample containers.  The CTO-
based number will be C016 for this field program and will precede the sample and 
container numbers. 

5.16.3.2 FOUR-CHARACTER SAMPLE NUMBER 
The sample number is designated to aid the data user in distinguishing between multiple 
samples collected for the CTO.  For soil samples, the first character of the identification 
number is an alphabetic character identifying the sample medium (e.g., “S” for soil,  
“H” for in situ water, “W” for groundwater from monitoring wells, and “V” for passive 
soil gas). 

Three numerical digits will follow the second alphabetic character and will be sequential 
(e.g., 001 for the first sample collected, 002 for the second sample collected, 003 for the 
third sample collected).  The four-digit sample number will follow the CTO-based 
number and precede the container number.  For trip blanks, rinsates, and field blanks, two 
alphabetical characters will follow the CTO-based number (C016), such as “TB” for trip 
blanks, “RB” for rinsate blanks, and “FB” for field blanks.  Two numerical digits will 
follow the two alphabetical characters and will be sequential (e.g., 01 for the first sample 
collected, 02 for the second sample collected). 

5.16.3.3 TWO-DIGIT CONTAINER NUMBER 
The two-digit sequential container numbers will identify multiple containers collected for 
an individual sample (e.g., 01 for first sample container, 02 for second sample container, 
03 for the third sample container).  The two-digit container number will follow the 
four-character sample number. 

5.16.3.4 SAMPLE IDENTIFICATION NUMBER EXAMPLE 
Each sample collected for laboratory analysis will be assigned a unique ten-digit  
identifier.  The analytical sample identifier will be different from the sample station 
identification to allow input directly into a database in compliance with CLEAN 
Technical Procedure T 2.2, Sample Information Management System.  The analytical 
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samples will be identified according to the following convention (as in this example for a 
soil boring sample): 

C016S00101 

where 
C016 = the project CTO-based number 
S = soil sample 
001 = the sample number 
01 = the sample container identification number 

5.17 QUALITY CONTROL SAMPLES 
A field program conforming to procedures outlined in the QAPP (Attachment B) will be 
implemented to help maintain the required level of confidence in the field data and to 
provide cross-checking on the laboratory contracted to perform the analyses. 

The following types of field QC samples will be submitted for analysis: 

• trip blanks 

• equipment rinsate blanks 

• source material quality control (SMQC) blanks 

• duplicates for laboratory QC sampling and analysis 

• ambient air blanks for passive soil gas 

Trip blanks will be prepared for all sampling events that involve analysis of water for 
VOCs.  Trip blanks will be prepared by the laboratory using the same type of container, 
from the same batch of containers, as that used to store the samples.  The trip blank will 
consist of distilled water of known quality with the same preservative as that used for the 
samples.  The trip blank will be carried to the field and returned to the laboratory with the 
samples without being opened. 

Equipment rinsate samples will be prepared for all soil and groundwater sampling events 
using nondedicated equipment.  Equipment rinsate blanks will be prepared at the site by 
passing distilled water of known quality through nondedicated decontaminated or factory-
sealed soil and water sampling equipment.  At the end of each day or at the completion of 
work at a site, a team will take one equipment rinsate sample from each set of sampling 
equipment just before its final use.  The field log will identify the team members, date, 
and site.  This identification procedure will associate the equipment rinsate samples with 
a specific team’s field decontamination procedure at a site on any day.  The equipment 
rinsate sample sets from the team and site will be submitted each day along with site 
field samples. 

One SMQC blank will be collected for each source of water used for sampling equipment 
decontamination purposes.  An ambient air blank for passive soil gas will be collected by 
exposing the open sample collector to ambient air. 
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Duplicate samples for laboratory QC will be prepared for all soil and water sampling 
events.  Duplicate samples will be submitted “blind” along with all other samples, and the 
laboratory staff will not know which samples are duplicates. 

The number and frequency of trip blanks, equipment rinsate blanks, SMQC blanks,  
and duplicates will satisfy Naval Facilities Engineering Service Center requirements.  
Table 5-6 lists quantities of expected QC samples. 

5.18 INVESTIGATION-DERIVED WASTE 
All IDW materials will be disposed by CLEAN personnel according to contract 
requirements and methods described in the CTO-0016 IDW Management Plan.  
Remediation under CERCLA does not trigger RCRA permits for management and 
treatment of hazardous waste within the remediation site boundary.  However, the Navy 
has implemented the substantive requirements of the permit.  As such, IDW will be 
managed as potentially hazardous in accordance with California Code of Regulations, 
Title 22, Division 4.5, Chapter 10, requirements until analytical results establish the 
actual classification of the waste.  Dedicated sampling equipment, decontamination 
water, and purgewater will be disposed in accordance with SOP 22 (FSP, Appendix A1).  
Soil cuttings from soil borings will be temporarily stored in a designated area.  
Groundwater sampling tubes, bailers, and contaminated personal protective equipment 
will be drummed as they are generated and stored in a waste storage area at the end of 
each day.  Drums containing IDW will be properly sealed, labeled, and temporarily stored 
on-site pending transport and final disposition by PWC.  Additional waste management 
information is presented in the IDW Management Plan (Attachment C). 

Table 5-6 
Quality Control Sample Summary 

Type of Sample Frequency 

Field duplicates 10 percent of groundwater samples 
Equipment rinsatesa,b Daily  
Source material quality control blanksa,b One per source 
Ambient air blanks for passive soil gas Minimum of one 
Laboratory matrix quality control 20 percent of groundwater samples 
Trip blanksb One per cooler bearing VOC samples 

Notes: 
a only if groundwater samples are collected with nondedicated pump/bailer methods 
b excludes natural attenuation indicators 

Acronym/Abbreviation: 
VOC – volatile organic compound 
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Section 6 
SAFETY AND HEALTH PLAN 
The Site-Specific Safety and Health Plan Supplement is Attachment E to the RI Work Plan. 
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